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Introduction and Summary
On February 5 and 6, 2013, the National Park Service (NPS) Denver Service Center (DSC)
Planning Division and the Intermountain Region (IMR) Resource Stewardship and
Science Directorate co-hosted a Climate Change Workshop in Lakewood, Colorado.
Day 1 of the workshop, hosted by the Intermountain Region, focused on bringing together
the primary climate change staff from NPS partnerships (the Climate Change Response
Program [CCRP], the Landscape Conservation Cooperatives [LCC], the Climate Science
Centers [CSC], the National Oceanic and Atmospheric Administration [NOAA] Regional
Integrated Science and Assessments [RISA] program, DSC and IMR resource stewardship
and science staff.) The goals of this day of the workshop were to share information about
these programs, explore Intermountain Region and DSC Planning Division capacity,
clarify shared goals and priorities across the Department of the Interior (DOI) and other
federal entities, understand the provisions of the new NPS Climate Change Action Plan, and
identify opportunities for collaboration/communication within the Intermountain Region.
Day 2 was a national workshop led by the DSC Planning Division through a
partnership with Marcy Rockman, the Climate Change Adaptation Coordinator
for Cultural Resources in the Climate Change Response Program. The goal of day
2 was to assess the state of current integration of climate change response, cultural
resources, and planning, and to identify opportunities for collaboration. Topics
covered during the day included the national perspective from the Climate Change
Response Program, American Indian and Alaska Native outlooks on climate change,
viewpoints from the field, and tools and resources for practitioners. Small breakout
group sessions were held in the afternoon to identify tools needed for successful
stewardship of cultural resources in the face of climate change, programmatic
opportunities and challenges, and opportunities for collaboration.
The workshops were well attended by more than 60 participants each day, including
about 20% of the participants attending via webinar. Excellent presentations, informative
panels, and opportunities for collaboration made the workshop a valuable experience
for both planners and resource stewards. The DSC Planning Division and Intermountain
Region have worked together to develop this workshop report and to make presentation
and other information from the workshop available online to workshop participants.
If you have questions or comments about the workshop or this report, please contact
conference organizers Brenda Todd (brenda_todd@nps.gov), Larissa Read (larissa_
read@nps.gov), or Tom Olliff (tom_olliff@nps.gov). This report was prepared by the DSC
Planning Division.
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Organization of the Report
This report is organized by day. Part I includes an overview of the Intermountain
Region-focused workshop, including a summary of each presentation. Part
II includes an overview of the planning and cultural resources-focused day,
presentation summaries, breakout group overviews and outcomes, and large group
report-out and brainstorm of opportunities for collaboration.
The appendixes include agendas, speaker biographies, a list of participants and
contact information for all workshop attendees, the breakout group facilitation
process used on day 2, breakout group flipchart notes and outcomes, a crosswalk
of three useful climate change adaptation option frameworks, references, and a
glossary (Appendix J). A comprehensive list of climate change tools and references
from both days of the workshop can be found in appendix F.
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Day 1 – Intermountain Region
Setting the Context
O pening R emarks from T ammy W hittington , A ssociate R egional D irector ,
R esources S tewardship and S cience A dvisor , I ntermountain R egion
How is it that we are all here today? Well, climate change is occurring whether
we want it to or not . . . whether Congress funds our efforts or not . . . and it
is affecting our lives in obvious ways, and oftentimes in ways that we don’t
quite recognize. In my position with IMR, as the Associate Regional Director
for Resource Stewardship and Science as well as the Regional Science Advisor,
I have climate change, LCCs, and CSCs, as well as submerged, cultural, and
natural resources within my portfolio (and several others, too). Although I have
responsibilities within these areas, I found that it is not always apparent how these
programs should and could work together and interact. So what started out as a
proposal to have some small group discussions, we found that it made a lot of sense
to pull everyone together at once. So here we are today and tomorrow, to discuss a
whole array of issues related to climate change and cultural and natural resources,
including:
• the latest NPS climate change guidance, including science, planning,
adaptation, and communication tools, which are found in the Climate
Change Action Plan
• the Climate Science Centers and NOAA Regional Integrated Science and
Assessments Program in Colorado
• cross-jurisdictional partnership opportunities afforded by the Landscape
Conservation Cooperatives
• Intermountain Region climate change initiatives
• the integration of cultural resources and the climate change program will be
covered
• native perspectives on climate change
• how we include climate change effects on resources into planning
documents
• and where natural and cultural resources into planning
At the end of the day, we left time for a group discussion about how we, as regional
and servicewide NPS employees and partners, can engage these parks with these
tools, guidance documents, and partnerships.
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I would like to recognize several special guests and the presenters:
• Keesha Egebrecht, who is reviewing Landscape Conservation Cooperatives
and climate change actions for the GAO [General Accounting Office]
• Gary Tabor, who is executive director of the Center for Large Landscape
Conservation
• Dr. Andrea Ray, from NOAA
• NPS Climate Change Response Program (Leigh Welling, John Gross,
Melanie Wood, Cat Hawkins-Hoffman, Lis Cohen, and Doug Parsons)
• Tom Olliff, IMR climate change and LCC program manager
• Steve Torbit, U.S. Fish and Wildlife Service R6 chief of science applications
• Jeff Morisette, head of the North Central Climate Science Center
• Joe Barsugli and Jeff Lukas with NOAA’s Regional Integrated Science and
Assessments Program in Colorado
• Margaret McRoberts with the IMR Green Team
Special thanks to Nida Shaheen, Brenda Todd, and Larissa Read. They have worked
tirelessly on the logistics, room set up, webinar, etc. And regarding today’s agenda,
many thanks to Tom Olliff and Leigh Welling who joined forces to put together our
topics of discussion to make this a most worthwhile workshop for all of us.
Lastly, a very special thank you to everyone on the webinar and phone—this is such
a difficult way to fully participate in a meeting, but something we’re having to resort
to more and more often with budget and travel restrictions. More power to them
for sticking with us remotely!
So . . . on behalf of DSC and IMR, I thank you all for being here and hope you find
this interactive workshop valuable to you both professionally and personally.

4

IMR / DSC C limate C hange W orkshop • S ummary R eport

Setting the Context in the Intermountain Region
Field research has detected widespread historical changes in ecosystems that
analyses have attributed to anthropogenic climate change (IPCC 2007b, Rosenzweig
et al. 2008). Changes found in U.S. national parks, and attributed to climate change,
include shifts of vegetation biomes in Noatak National Preserve (Suarez et al.
1999), shifts of small mammal ranges in Yosemite National Park (Moritz et al. 2008),
increases in tree mortality in Rocky Mountain National Park and other western
parks (van Mantgem et al. 2009), and reduction of snowpack at Glacier National
Park and other western parks (Pederson et al. 2011). If recent trends continue,
ecosystems may be exposed to novel climate regimes (Williams et al. 2007, Williams
and Jackson 2007), biomes may be vulnerable to extensive latitudinal and elevation
shifts (Gonzalez et al. 2010), individual species such as Joshua tree (Yucca brevifolia)
(Cole et al. 2011) and American pika (Ochotona princeps) (Erb et al. 2011) may be
vulnerable to range shifts, and other resources may be vulnerable to climate change
The NPS response to climate change operates within several federal directives
introduced since 2007 to reduce emissions of greenhouse gases (GHG), achieve
sustainability, and implement science and planning tools for adaptation. These
directives invoke two fundamental tactics that address climate change: 1) mitigation
(activities that either reduce GHG emissions or enhance their removal from the
atmosphere) and 2) adaptation (activities that help people and natural systems cope
better with climate change effects by moderating harm or exploiting beneficial
opportunities). The 2010 NPS Climate Change Response Strategy, coupled with two
implementation plans—the Climate Change Action Plan and the Green Parks Plan—
put the federal directives for climate change adaptation and mitigation into practice
for the National Park Service.

Goals for the February 5 Workshop
• Introduce staffs in the Intermountain Region with
climate change-related responsibilities to explore
regional capacity on this issue.
• Clarify shared goals and priorities across
the Department of the Interior and other
federal entities and identify opportunities for
collaboration/communication.
• Discuss the provisions and outcomes of the NPS
Climate Change Action Plan.
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Overview of Presentations
Day 1 of the workshop, highlighted by Leigh Welling, the chief of the NPS Climate
Change Response Program, brought together the primary climate change staff from
NPS partnerships (the Climate Change Response Program, the NPS Inventory
and Monitoring [I&M] Program, the Landscape Conservation Cooperatives, the
Climate Science Centers, the NOAA Regional Integrated Science and Assessments
program, DSC and IMR RSS staff) to share information about these programs,
explore DSC as well as IMR capacity, clarify shared goals and priorities across the
Department of the Interior and other federal entities, understand the provisions
of the new NPS Climate Change Action Plan, and identify opportunities for
collaboration/communication within the Intermountain Region.
Thirteen guest speakers, from several NPS programs and outside bureaus and
agencies, presented during day 1 of the workshop. See appendix A for the workshop
agenda, appendix B for speakers’ biographies, and appendix C for the list of
workshop participants. Presentations and other information can be found online
at the internal Sharepoint site: https://connect.doi.gov/nps/DSCBeta/Teams/
climatechange/SitePages/Home.aspx A brief synopsis of each presentation follows.
Leigh Welling, chief, NPS Climate Change Response Program, provided an
introduction to the Climate Change Response Program and an overview of the
Climate Change Action Plan, released in November 2012. Most importantly,
Welling introduced the sections of the plan, “Context For Action,” “Identifying
Near-term Priorities” and the future-looking “Preparing for New Challenges and
Opportunities.” Eight emphasis areas are identified under near-term priorities:

!
T he “7R s”

S trategies for
A daptation
resilience
reduce
restore
refugia
representation
replication
relocation
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•
•
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•

Enhance workforce climate literacy
Engage youth and their families
Develop effective planning frameworks and guidance
Provide climate change science to parks
Implement the Green Parks Plan
Foster robust partnerships
Apply appropriate adaptation tools and options
Strengthen communication

She also discussed how the regions and Washington Support Office (WASO)
programs can work together to report annual progress on the plan’s action items.
Cat Hawkins Hoffman, Climate Change Adaptation Coordinator, presented the 7
“Rs” (strategies for adaptation): resilience, reduce, restore, refugia, representation,
replication, and relocation. She also introduced strategies and groups that are
providing guidance to managers on climate change adaptation, such as the
Interagency Land Manager’s Adaptation Group and the National Fish, Wildlife, and
Plants Climate Adaptation Strategy.
Doug Parsons, Climate Change Response Program Washington liaison, provided an
overview on the politics of climate change in Washington, D.C., legislative issues,
and interagency adaptation coordination on projects such as the National Fish,
Wildlife, and Plants Adaptation Strategy, the DOI Adaptation Plan, the high priority
performance goals related to climate change, and the LCC Council.
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John Gross, climate change ecologist, WASO NPS I&M Program, explained
vulnerability assessments (VAs), including components of vulnerability
assessments, how vulnerability assessments contribute to adaptation, how to
design an appropriate assessment, and how to interpret results. He also provided
information on climate change tools, including climate summaries prepared by
the Climate Change Response Program, the gridded data toolset, and climate
projections and customized support; and the National Aeronautic and Space
Administration (NASA)-funded Landscape Climate Change Vulnerability Project.
Melanie Wood, CCRP program assistant, presented the four key messages that are
foundational to NPS communications effort:
1. Human activities are changing Earth’s climate.
2. Climate change affects national parks and the treasures they protect.
3. The National Park Service is addressing climate change
4. The choices you make today make a difference.
She also discussed the key communications products (the CCRP newsletter;
monthly webinar; 11 bioregional talking point summaries; climate change briefs;
and internal and public websites) and emphasized that NPS is the lead for cultural
resource management in the federal government and has a unique capacity to
interpret cultural resources and climate change.
Lis Cohen, NPS climate change education and training specialist, discussed the
NPS “Climate Change Curriculum: A 2011 Competency for Front-line Interpreters”;
developing an e-learning climate course/module; continuing to develop the
superintendent climate change training; incorporating more climate information in the
Climate Friendly Parks and NPS Fundamentals programs; and managing Bioblitzes.
Tom Olliff, chief, IMR Landscape Conservation and Climate Change Program,
presented the Draft Intermountain Region Handbook for Place-Based Climate
Adaptation Strategies. This draft handbook further refines strategies from the
NPS Climate Change Response Strategy and guidance in the NPS Climate Change
Action Plan by outlining a seven-step process for groups of parks to develop climate
change adaptation strategies for key resources. These strategies can be used to
define both short- and long-term actions needed in addressing climate change
effects and impacts.
Steven Torbit, associate regional director, science applications, U.S. Fish and
Wildlife Service Mountain-Prairie Region, introduced Landscape Conservation
Cooperatives to workshop participants. Established in 2009 by Interior Secretary
Ken Salazar, Landscape Conservation Cooperatives and Climate Science Centers
are intended to provide cutting-edge science and work with federal, state, tribal,
and local governments, private landowners, and nongovernmental organizations
to “develop landscape-level strategies for understanding and responding to climate
change impacts” and to help managers sustain the continent’s natural and cultural
resources. Torbit discussed the Great Northern and Southern Rockies Landscape
Conservation Cooperatives and the Sage Grouse Vulnerability Assessment that
spans four Landscape Conservation Cooperatives.
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Jeff Morisette, director with the U.S. Geological Survey’s North Central Climate
Science Center, presented the CSC program and the specific priorities of the
North Central Climate Science Center, including the Resource for Vulnerability
Assessment, Adaptation, and Mitigation Planning (ReVAMP). The ReVAMP
objective is to develop a regional resource for resource managers to access and use
the best available climate science and synthesis to inform their strategic planning
and management decision.
Joe Barsugli, NOAA Earth System Research Lab, and Jeff Lukas, senior research
associate, introduced the Western Watershed Assessment (WWA), a member of
the NOAA RISA cooperative. The Western Watershed Assessment is a universitybased applied research program that addresses societal vulnerabilities related to
climate, particularly in the area of water resources. The program works across the
Intermountain West—Colorado, Utah, and Wyoming. The mission is to identify
and characterize regional vulnerabilities to and impacts of climate variability and
change, and to develop information, products, and processes to assist decision
makers throughout the Intermountain West.
Andrea Ray, National Oceanic and Atmospheric Administration, Earth System
Research Lab, discussed NOAA basic and applied climate science, including:
• evaluating climate models
• climate diagnostics (providing an explanation of evolving conditions,
e.g., seasonal anomalies, heat waves, Hurricane Sandy, drought, flooding;
assessing predictability)
• “use-inspired science” (climate and salmon in the Pacific Northwest; New
England fisheries; arctic impacts assessment; sage brush / sage grouse,
prairie potholes, drought) and partners that include North Central Climate
Science Center, National Marine Fisheries Service, U.S. Fish and Wildlife
Service, National Integrated Drought Information System, universities,
Western Watershed Assessment / Regional Integrated Science and
Assessments.
• hydroclimate studies (climate and water management; projections of climate
change on river flows / water supply) and partners that include the U.S.
Bureau of Reclamation, U.S. Army Corps of Engineers, Western Utility
Climate Alliance, Western Watershed Assessment / Regional Integrated
Science and Assessments).
Margaret McRoberts, IMR sustainability coordinator, presented on climate change
coordination in the Intermountain Region through the IMR Green Team. The
region initiated the IMR Green Team in July 2012 to coordinate and help guide it
toward a sustainable future using the Green Parks Plan and the Climate Change
Response Strategy as foundation documents. The Green Team will support regional
and park staff to gain a better understanding of sustainability and climate change;
facilitate meaningful conversations across disciplines and levels of authority; and
provide regional staff with the necessary tools, knowledge, and policy support.
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Outcomes
• IMR staff understands regional and national level support available to them.
• WASO and regionally based science staff better understand NPS regional
needs and priorities.
• Regional science and decision support efforts gain clarity in how to more
effectively leverage efforts.
During and after the presentations, workshop participants discussed and suggested
ideas on several topics, including:
• Who are you going to call when you need climate change information (and
what tools are available)?
• How do we keep this conversation going?
• How do we roll up park and regional climate change actions and report then
under the Climate Change Action Plan?
• How do we improve our ability to leverage partnership and funding?
• What are the best frameworks for guiding climate change adaptation
options?
• How do we best engage parks?
These topics are addressed below, in summary. Full notes from the breakout session
are available in appendix D and a list of tools for parks is found in appendix H

P roviding C limate C hange S cience

and

T ools

to

P arks

Because climate change impacts occur over large areas
and long time frames, new tools are being developed to
help managers make science-based decisions. The Climate
Change Action Plan states that “Basic information about park
conditions as well as historical and projected climate change
trends is required at park-relevant scales to inform planning
and action.” Some of those science-based tools relevant to
park managers include:
• Scenario Planning. The National Park Service uses
scenario planning as a tool to help parks prepare
for the long-range impacts of climate change on our
natural and cultural resources.

National Park Service
U.S. Department of the Interior
Climate Change Response Program

Climate Change Action Plan 2012–2014

National Park Service
U.S.
Department
of the Interior
K drive
EP

Green Parks Plan
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• Historical and Projected Climate Trends at Appropriate Spatial Scales.
Because global general circulation models produce spatial output at coarse
spatial resolutions, downscaling to finer resolutions is needed to produce
data useful to resource managers. Park managers have access to several
sources for downscaled climate projections (see appendix H).
• Vulnerability Assessments. Vulnerability assessments are conducted to
identify what is at risk and why. Vulnerability is evaluated in terms of three
components: Exposure is the degree of change in climate. Sensitivity is the
degree to which resources respond to a given level of exposure, largely
based on the environmental tolerances of the resource. From exposure
and sensitivity is derived the potential impact on the resource of interest.
Adaptive Capacity is the ability of a system to adjust to the elements of
exposure. It is the interaction of potential impact and adaptive capacity
that determines vulnerability. Vulnerability assessments lay the basis for
identifying, evaluating, and implementing management options deemed
needed, feasible, and likely to be effective.
• Adaptation Options. Many near-term adaptation tools and options focus
on promoting resilience—the capacity for systems to withstand change
and still retain their vital characteristics. The Climate Change Action Plan
recognizes that adaptation is not only about natural systems; human and
cultural systems and the built environment are also affected. The National
Park Service is leading the nation in understanding climate change effects
on cultural resources and adaption options. Management options for
adapting to climate change in ecological systems are outlined in the Yale
Framework (2012), the U.S. Climate Change Science Program Synthesis
and Assessment Product 4.4 (SAP4.4, summarized in West et al. 2010, West
et al. 2009), the National Fish, Wildlife, and Plants Climate Adaptation
Strategy (NFWPCAS 2012), and “The Adaptation for Conservation Targets
(ACT) Framework: A Tool for Incorporating Climate Change into Natural
Resource Management” (Cross et al. 2012). A crosswalk of the frameworks
appears in appendix G.
• Effective Planning Frameworks and Guidance. The National Park Service
and other bureaus are now required to consider climate change in all existing
planning processes and documents. The uncertainty of climate change effects
and the rapid climate change science make it imperative that we employ new,
more flexible planning approaches. Actions in the Climate Change Action
Plan outline these new planning approaches and deliver more targeted
guidance and checklists for NPS planning and compliance documents.
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P ark and R egional R ollup
A ction P lan

of

A ctions

for

R eporting

under the

C limate C hange

One of the challenges of the Climate Change Action Plan is capturing all of the
climate change actions conducted by regions, parks, and with partners to report
annually on the full suite of Climate Change Action Plan activities. One of the
primary objectives of this workshop was to build a model to engage parks and
regions with the Climate Change Response Program to report out activities under
the Climate Change Action Plan. The Intermountain Region will work with Leigh
Welling as a prototype to explore the following questions:
• How is the region organized with respect to climate change? (Is there a point
of contact? Who is it? Is there an additional team/organizing body?)
• What strategy/plan is in development or underway to provide guidance/
assistance to parks to respond to climate change?
• List major actions/accomplishments for climate change in Fiscal Year 2013
(FY 13).
• Give three to five “vignettes” or stories of how climate change response is
occurring on the ground in your region (these should be efforts the director
or others on the Climate Change Response Coordinating Group could visit
or see evidence of first hand, e.g., a person, place, or thing).
• What additional action is the region engaged in that should be highlighted in
the next iteration of the action plan?

W ho C an P arks C all

for

A ssistance

with

C limate C hange I nformation /A ctions

National Park Service and Intermountain Region Programs.


NPS Climate Change Response Program—In 2007, the director of the
National Park Service established the Climate Change Response Program
under the Natural Resources, Stewardship, and Science Directorate.
The Climate Change Response Program is a cross-disciplinary program
to provide guidance, training, technical expertise, project funding, and
educational products that support action to preserve the natural and
cultural resources and values of the National Park Service.



IMR Green Team—The Intermountain Region initiated the IMR Green
Team in July 2012 that will coordinate and help guide the region toward
a sustainable future using the Green Parks Plan and the Climate Change
Response Strategy as underpinning documents.



Resource Stewardship Advisory Team—The goal of the Intermountain Region
Resource Stewardship Advisory Team is to strengthen the Intermountain
Region’s capacity for leadership and technical expertise in science and
integrated resource stewardship for parks. This goal is achieved by advising
the regional directorate on science and resource issues and facilitating
communications between and among parks, programs, and the regional
office. The team’s climate change subcommittee works with IMR partners
and parks on climate change issues.
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Landscape Conservation and Climate Change Program—The Landscape
Conservation and Climate Change program is the newest division in the
NPS Intermountain Region’s Natural Resources, Stewardship, and Science
Directorate. It works with partners such as the NPS Climate Change
Response Program, the IMR Green Team, DOI Landscape Conservation
Cooperatives and Climate Science Centers, and universities to connect parks
to larger landscapes and understand and promote climate change adaptation.

Opportunities to Collaborate and Engage Parks with Partners.
• DOI Partnership Programs—Established in 2009 by Interior Secretary Ken
Salazar, Landscape Conservation Cooperatives and Climate Science Centers
are intended to provide cutting-edge science and work with federal, state,
tribal, and local governments, private landowners, and nongovernmental
agencies to “develop landscape-level strategies for understanding and
responding to climate change impacts” and to help managers sustain the
continent’s natural and cultural resources (Secretarial Order 3289).
-- Most IMR parks are included within the geography of four Landscape
Conservation Cooperatives: Great Northern, Southern Rockies, Gulf
Coast Prairie, and Desert.
-- The North Central, Southwest, and South Central Climate Science
Centers cover almost all IMR parks. The North Central Climate
Science Center, is hosted at Colorado State University; The South
Central Climate Science Center is hosted by the University of
Oklahoma; The Southwest Climate Science Center is hosted by the
Southwest Climate Alliance, a consortium of six institutions.
• The Western Water Assessment is a university-based applied research
program that addresses societal vulnerabilities related to climate,
particularly in the area of water resources. The Western Water Assessment
works across the Intermountain West—Colorado, Utah, and Wyoming.
The mission is to identify and characterize regional vulnerabilities to and
impacts of climate variability and change, and to develop information,
products, and processes to assist decision makers throughout the
Intermountain West.
• Several cross-jurisdictional partnerships are well established at the
ecosystem. For example, the Crown Managers’ Partnership (including
Glacier National Park) hosted a climate change scenario planning workshop
in March 2010. The Greater Yellowstone Coordinating Committee
(including Yellowstone, Grand Teton, and John D. Rockefeller units) hosted
a science agenda workshop in November 2009, subsequently published
an ecosystem science agenda in response to large landscape stressors, and
currently sustains a Climate Change Adaptation Subcommittee.

12
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C onnecting

with

P arks

As the basic science and tools are developed, the Climate Change Response
Program, landscape cooperation cooperatives, Climate Science Centers, and the
Intermountain Region program staff reach out increasingly to parks to make them
available and usable. Workshop participants suggested several ways to further
connect with parks, including:
• Develop park-specific pilot projects.
• Share results of successful projects with many—“bragging” is just great ideas
shared.
• Share the data behind the reports (e.g., Patrick Gonzalez’s park-specific
climate reports); these data can be integrated into park management and in
the region into the park atlas project.
• Incorporate actions related to climate change into different aspects of park
management.
• Make tools applicable to cultural resources because cultural resources are
the focus of many parks.
• Develop simple, iterative tools for parks—help them visualize the data.
• Provide support from the Intermountain Region for small/medium parks.
• Give parks examples that they can debate/alter for their needs.
• Help parks develop their own questions that they need to have answered.
• Provide strong, interdisciplinary information / data / conversation.
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Day 2 – Cultural Resources, Climate
Change, and Planning
Setting the Context
O pening R emarks from B arbara J. J ohnson ,
C hief of P lanning – D enver S ervice C enter
The impacts of the changing climate are being felt around the planet: rising sea
levels, melting glaciers, more intense storm surges, increasing temperatures,
extreme droughts, and even cooler conditions in some places. All of these pose
huge challenges—and opportunities—for the National Park Service. The NPS, as
stewards of the cultural and natural heritage of the United States of America, will
play a key role in shaping the path of climate change response. As an organization,
we have already taken steps to reduce the contribution of greenhouse gasses
from our parks into the environment. We have developed strategies to implement
environmentally sustainable practices and infrastructure. And we are working to
determine the best ways to protect natural and cultural resources in the face of
change. For the NPS, climate change awareness is becoming a matter of course in
our day-to-day operations.
Impacts to resources in our national parks have already been observed; climate
change is not abstract or theoretical for resource managers and park planners.
We have all heard about how glaciers are melting in Glacier National Park, and
Rocky Mountain National Park is experiencing late season fires. But what about
climate change impacts to cultural resources? We don’t tend to think, or hear, about
cultural resources in this context nearly as often. But archeological sites are eroding
into the ocean, sea-level rise is encroaching on our coastal forts, and the cultural
practices and survival of native peoples who depend on resources in National Parks
are being impacted. Climate change is threatening the very resources that some
parks were established to protect and to preserve. While all NPS resources are at
risk from impacts due to environmental change, cultural resources pose a unique
challenge for parks. Unlike natural resources like plants and animals, cultural
resources cannot migrate, adapt, or evolve to the changing environment.
Today, we will be examining this precise issue. How can we, as stewards of our
nation’s heritage, best care for cultural resources? How can we best plan for
stewardship of cultural resources in a future of sea-level rise and increasingly
intense storm surges? How can we mitigate impacts to cultural resources from
climate change? Our guests today each provide a unique perspective on this
situation. We have designed the day to incorporate diverse and multifaceted
perspectives on climate change from all around the country. Topics range from
impacts on native people, to impacts on resources, as well as innovative ways to
mitigate these impacts, and more.
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In some ways, the discussion of climate change impacts on cultural resources is
just beginning. Today presents an outstanding opportunity to make connections,
have conversations, and to identify action items and next steps. This is where
you, the participants come into the picture. In this room, we have planners,
cultural resource specialists, natural resource specialists, climate change scientists,
and others. Your diverse and considerable experience and expertise are a huge
resource for the NPS—let’s take advantage of it. We encourage you to share your
perspectives, your questions, and your needs with the group throughout the day,
and especially during the large and small group discussions this afternoon. Your
feedback will inform the development of climate change response tools, strategies,
and future collaborations for cultural resources. Your participation is absolutely
key in both the success of this workshop and in charting a path for cultural
resource stewardship.
With a special acknowledgement to Marcy Rockman, Climate Change Adaptation
Coordinator for Cultural Resources, this workshop builds on previous NPS
efforts—Green Parks Plan, Climate Change Response Strategy, and the Climate
Change Action Plan—to address climate change head-on. The Denver Service
Center is happy to be partnering with our colleagues in the Intermountain Regional
Office and the Climate Change Response Program for this important session. We
look forward to an informative, collaborative, and productive day.

Goal for the February 6 Workshop
• To assess the state of current integration of climate
change response, cultural resources, and planning,
and to identify opportunities for collaboration.
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Overview of Presentations and Panels
Day 2 was a national workshop led by the DSC Planning Division through a
partnership with Marcy Rockman, the Climate Change Adaptation Coordinator for
Cultural Resources in the Climate Change Response Program. Unlike the topic of
climate change impacts on natural resources, the consideration of climate change
impacts on cultural resources is in its infancy. This workshop was intended to foster
an ongoing conversation among resource stewards, planners, and others about this
important issue.
Twelve guest speakers presented during day 2 of the workshop. See appendix A for
the workshop agenda, appendix B for speakers’ biographies, and appendix C for the
list of workshop participants. Presentations can be viewed XXX. A brief synopsis
of each presentation follows.
Cat Hawkins Hoffman, Climate Change Adaptation Coordinator, provided an
introduction to the Climate Change Response Program and an overview of the
Climate Change Action Plan. Most importantly, Hoffman described the unique
role of the National Park Service in relation to cultural resources—the NPS is
the lead for cultural resource management in the federal government and has
a unique role in interpreting and educating the public about cultural resources
and climate change.
Marcy Rockman, Climate Change Adaptation Coordinator for Cultural Resources,
provided an overview of her office and its role in science, adaptation, mitigation,
and communication. Rockman also discussed cultural resource’s unique position
and opportunity for educating the public and informing on climate change in the
past, present, and future. Appendix I contains more information on climate change
impacts to cultural resources.
Christine Landrum, director of Intermountain Region Indian Affairs and American
Culture, presented on the legal and policy requirements for the National Park
Service to involve and consult with tribal groups regarding climate change response.
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Ira Matt, Tribal Historic Preservation Officer for the Confederated Salish and
Kootenai Tribes of the Flathead Reservation, presented on native people’s
perspectives on cultural resources and climate change; impacts of climate change
on native people and cultural resources (including treaty rights); and challenges,
knowledge gaps, solutions, and recommendations.
These speakers were followed by a panel discussion, focusing on climate change
impacts in the parks. Antoinette Jackson, Southeast Region ethnographer, discussed
her work with communities in the Gullah/Geechee Cultural Heritage Corridor.
Jeff Rasic, chief of resources at Gates of the Arctic National Park and Preserve
and Yukon-Charley Rivers National Preserve, described climate change-related
impacts to cultural resources in Alaska. Erin Dougherty, staff attorney at the Native
American Rights Fund, presented on the effects of climate change on Alaska Native
subsistence and community resources. Michael Newland, president of the Society
for California Archaeology, spoke about the archeology survey and vulnerability
assessment and recording work he is completing for Point Reyes National Seashore
and other locations in advance of climate change, and on the potential for
collaboration with tribes, other agencies, and volunteers.
Michael Pisano, project manager in the DSC Planning Division, and Barbara J.
Johnson, chief of the DSC Planning Division, presented on the impacts of Superstorm
Sandy on National Park Service units on the east coast and discussed some of the
planning challenges and changes climate change presents for coastal parks.
Dave Conlin, chief of the Submerged Resources Center, discussed the challenges of
managing submerged and littoral archeological sites in light of climate change. Key
points of the presentation included the fact that submerged sites may be as well or
better protected than sites that are on land; cultural resources are nonadaptable;
and changes in sea level rise are not a new phenomenon—these changes have
occurred throughout time, and cultural resources can inform on these changes and
on human adaptation to a changing climate.
In the afternoon, a panel discussion focused on climate change tools and resources
for planners. Marcy Rockman discussed the climate change and cultural resources
impact handbook that she is developing, the historic buildings climate threshold
research now getting underway at the National Center for Preservation Technology
and Training, and climate change adaptation options. Cat Hawkins Hoffman
presented considerations for planning in an era of climate change, numerous
resources for information on climate, climate change frameworks, and other
applicable initiatives. Don Weeks, NPS climate change resource planner, discussed
where climate change information informs the development of foundation
documents, scenario planning, and state of the parks. Larissa Read, project
manager and natural resource specialist for the DSC Planning Division, addressed
climate change from the perspective of planning, including incorporating climate
change into planning documents, climate change guidance, and planning tools.
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Breakout Groups
After the presentation portion of the day concluded, participants—including those
joining on the phone—were divided into four groups to address two main topics
related to cultural resources and climate change planning: 1) tools and resources
and 2) programmatic and planning issues. See appendix E for the complete
facilitation guidance provided to groups and facilitators for participant group
assignments.
Facilitators were provided with the following questions to guide discussion:

T ools

and

R esources

Reflecting on specific issues that you face on the ground and remembering
everything that was presented in the tools panel discussion earlier this afternoon
• Have you ever used the tools presented? When? How?

!

• Do the tools presented solve those needs?
• How could those tools be improved?
• What are some other tools that would be helpful?
• Are there any existing tools that could be used as a starting point for
modification to apply to cultural resources and climate change (e.g.,
environmental screening form)?

P rogrammatic

and

P lanning I deas

Some issues can be most effectively addressed at a programmatic or planning level.
• What do parks need from the regions or other programs in order to address
climate change impacts on cultural resources? Do you need
-- support/expertise
-- people to review drafts,
-- etc.
• What are specific projects that parks, regions, and/or programs are working
on right now that
-- we can share lessons learned from
-- that need assistance
• If funding weren’t an issue, what are potential projects you might like to
undertake in the future?
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O utcomes
Each breakout group generated a list of thoughts on both discussion topics. Below
are the highest priority elements as determined by each group. Full notes from
breakout sessions can be found in appendix E.
Tools and Resources.
• Parks need to know what assistance is available to them, and the assistance
needs to be easily accessible.
• The needs of parks need to be heard and responded to by offices providing
climate change support.
• There is a need for better data and information management systems.
• An NPS “Yellow” page would be a valuable venue to bring together key
specialists on issues of concern.
• There is a need for national-level messaging on climate change in the
National Park Service to complement park-level interpretation.
• Many tools exist, but they are hard to wade through; a clearinghouse
that organized and provided guidance on the best tools and sources of
information would be very helpful.
• Need to address issue of impairment vs. moving/changing desired
conditions that are influenced by climate change.
• Opportunity to develop a geographic information system (GIS) overlay of
climate change projections with cultural resource data.
-- Elevation data for cultural resources is needed as a component of this
process.
-- Might be especially useful in prioritizing archeological surveys as ice
and glaciers melt.
-- Much of this “snowmelt” work has been conducted for the northern
Rocky Mountains looking at April 15 “Snow Water Equivalent” by
wolverine researchers—these maps are probably available.
• Information on biome (vegetation) shifts due to water deficits and changing
climate conditions could be applied to cultural landscapes and could be
useful to tribes.

19

F ebruary 5-6, 2013

• David Thoma, NPS I&M hydrologist, is working with several parks to
predict fine-scale biome (vegetation) shifts based on water deficit models
developed by U.S. Geological Survey (USGS) researcher Nate Stephenson.
-- This is a potential tool that could be applied to cultural landscapes
and could be helpful to tribes.
-- Follow-up discussions with David Thoma confirmed that this model
could be of great use in projecting changes in cultural landscapes,
especially if there is a weather station nearby that could be used to
calibrate the model.
• Kudos on impacts handbook! When will it be published? How will it be
promoted?
-- The impacts handbook is the cultural resources “adaptation option”
guideline.
-- This is the first of its kind; the National Park Service is leading the way
on cultural resources impacts from climate change.
-- All of the adaptation frameworks (Scanning the Conservation
Horizon; Yale Framework; the National Fish, Wildlife, and Plants
Climate Adaptation Strategy; the U.S. Climate Change Science
Program Synthesis and Assessment Product 4.4 [adaptation]) focus
almost entirely on ecological resources.
-- The impacts handbook is the cultural equivalent of these documents.
-- Land managers are hungry for this type of information.
• New evaluation framework under section 110 to make “save” or “let it go”
decisions would be helpful.
-- Resource stewards need guidelines to make the “value judgments.”
• Paradigms within cultural resources and natural resources create arbitrary
divisions in management practices. These could be overcome through the
development of relevant products.
• Ethnographic overview and assessments are a potential venue for gathering
information from communities on the best ways to communicate about
climate change. Ethnographic overviews and assessments are both good
references for understanding communities, and good opportunities to
engage different audiences.
• Scalable tools that provide the appropriate level of information given time
and funding constraints.
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• Facility Management Software System (FMSS) has the potential to be
used as a tool. To be more effective the system needs comprehensive and
complete geo-referenced data (e.g., elevation data). Post-event assessments
will prioritize which resources have data.
-- Incident management team has specific “FMSS teams.” These teams
are not always coordinating with or don’t integrate cultural resources
information from historic architects, etc., called to the incident
as technical specialists and resource advisors. Projects to request
post-event funding are developed quickly with minimal and not
comprehensive climate change and cultural resources input.
-- Events are often major funding opportunities and provide a unique
time to adapt to climate change.
-- Emergency funding should have criteria related to climate change.
Programmatic and Planning Ideas.
• Need for a clarification on products in development. Clarification could be
provided in briefings or other messaging to practitioners about products
in development. These resources and key findings need to be easy to locate
and to access.
-- Resources need to continue to drill down to implementation level of
detail.
-- We (the National Park Service) need to complete and publish the
guidance on incorporating climate change information into National
Environmental Policy Act documents (environmental assessments,
environmental impact statements, categorical exclusions).
-- Climate Change Response Program is working with the Planning
Division to incorporate climate change into foundation documents;
NPS Climate Scientist Patrick Gonzalez is providing downscaled
climate projections for every park, prioritizing by the foundation
documents schedule.
• There are a variety of websites for resources; it would be very helpful to have
guidance on which sources represent the best available science and a model
or guidance for applying the science.
-- A guide to websites is in appendix F of this document.
• Practitioners would find a flowchart for where to go to find information
helpful. For example: “If this situation” then check x first, then y.
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• Integrate traditional knowledge into climate change adaptation.
-- Example: Redwoods National Park and traditional plant inventory.
-- Challenges: self-imposed barriers in parks.
-- A tribal liaison position in Climate Science Centers could facilitate
this exchange of information and ideas.
-- Connecting tribes to existing resources (i.e., Northern Arizona
University).
-- Idea: NPS tribal liaison “group” that builds relationships through
tribal consultation (“consultation” with a “little c”).
°° working with tribal historic preservation officers
°° working with tribal colleges
−

Idea: Empowering tribes to do surveys within traditional territories.

• There is a need for a tool to help make structured decisions on when to save
and when to allow benign neglect on resources under imminent threat from
climate change.
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Vulnerability of sites like Fort Jefferson. How much money can be put
into that?

−

New evaluation framework under section 110 to make “save” or “let it
go” decisions.
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• “Preaching outside the choir” (i.e., how do we share the effects of climate
change on resources to the public?).
−

Referring to the National Park Service responsibility to not only
interpret our natural and cultural resources, but also tell the American
story:
°° We need to be strategic about how we interpret climate change.
• impacts on modern culture
• impacts on international affairs
• impacts on emergency managers
• impacts on archeological evidence
• impacts on agriculture
• focus on what the local public is interested in
°° Reaching out to the public could be done more effectively if this
initiative were developed by working with our staff in legislative
affairs and interpretation (i.e., Harpers Ferry).
-- Idea: The National Park Service should develop a climate change
communication strategy.
°° Centralized interpretive staff could develop climate change
modules that could be shared with parks and outside the park
service.
• This proactive approach is needed to ensure the National Park
Service carries a consistent message and because parks don’t
necessarily know how to interpret climate change.
• The strategy could identify modules, or effective ways to reach
kids.
-- junior ranger booklet
-- teacher-ranger-teacher
°° Partnering the with climate reality project (http://
climaterealityproject.org/) to communicate about climate change
to the public.
-- Interpret green building design to the public.

• Develop a decision-making framework to determine the acceptable building
design/infrastructure for a particular location? Which adaptation options
are allowable?
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Large Group Report Out
At the end of the day, all workshop participants reconvened to share the results of
their breakout groups (above and appendix E) and to brainstorm opportunities to
collaborate. The following opportunities were identified:

O pportunities

for

C ollaboration

• Landscape Conservation Cooperatives / regional contacts / Cooperative
Ecosystem Study Units
• Foundation document – all parks
• Social sciences are a great way to tie together natural resources and cultural
resources
• Come together to work on a project like the Climate Change
Communication Strategy
• NPS member on each Landscape Conservation Cooperative
• Face-to-face meetings
• Facility Management Software System
• Project funding has been separated – moving to more integrated projects
• Park planning in itself is collaborative
• Calls/webinars, etc.
• VIP involvement (e.g., help with surveys)
• Sabbaticals
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Next Steps
This report is intended to continue the conversation and collaboration initiated on
February 5–6, 2013. Workshop attendees and others can use this document as an
important point of reference and as a source of contact information for individuals
for future collaboration.
In addition to this report, all presentation and other workshop materials are posted
weblink . One of the goals of the workshop was to bring together individuals from
the Climate Change Response Program, resource stewards, planners, and others
to discuss the state of and to shape the course of climate change response in the
National Park Service. This collaboration should result in better access to climate
change information for practitioners and exciting ideas to inform the path forward.
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Appendix A: Symposium Agendas
Intermountain Region Climate Change Adaptation
Workshop, February 5, 2013.
Meeting Goals
1. Introduce staffs in IMR with climate change related responsibilities to explore
regional capacity on this issue
2. Clarify shared goals and priorities across DOI and other federal entities and
identify opportunities for collaboration/communication
3. Discuss the Provisions and Outcomes of the NPS Climate Change Action Plan

Desired Outcomes
1. IMR staff understands regional and national level support available to them
2. WASO and regionally-based science staff better understand NPS regional
needs and priorities
3. Regional science and decision support efforts gain clarity in how to more
effectively leverage efforts
8:15-8:30

Welcome and Agenda Overview
• Tammy Whittington, Associate Regional Director, Resource
Stewardship and Science Regional Science Advisor,
Intermountain Region
• Tom Olliff, Chief, Landscape Conservation and Climate
Change, Intermountain Region

8:30-11:45

Taking Action for the Future: NPS Climate Change Response
• Leigh Welling, Chief, NPS Climate Change Response Program)

		

Climate Change Adaptation: The Big Picture
• Cat Hawkins Hoffman, NPS Adaptation Coordinator)

		

Climate Change Response Program DC Style
• Doug Parsons, CCRP Washington Liaison)

		

Climate Change Science Activities and Tools: What’s in it for me?
• John Gross, Climate Change Ecologist, NPS I&M

		

The NPS and Climate Change Communication
• Melanie Wood, CCRP Program Assistant
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The NPS Climate Change Education and Training Program
• Lis Cohen, NPS Climate Change Education and Training Specialist

11:45-12:30

Working Lunch

12:30-1:00
The Intermountain Region Handbook for Developing Climate 		
		Change Adaptation Strategies
• Tom Olliff, Chief, IMR Landscape Conservation and Climate
Change Program
1:00-1:30
Landscape Conservation Cooperatives (LCC) in the 			
		Intermountain Region: Great Northern and Southern Rockies 		
		LCC’s
• Steven Torbit, Associate Regional Director, Science
Applications, FWS Mountain-Prairie Region
1:30-2:00
		

Overview of Climate Science Centers and the North Central 		
CSC Science Plan
• Jeff Morisette, USGS, Director, North Central Climate Science
Center

2:15-2:45
		
		

Western Watershed Assessment: Using climate and water 		
expertise to support resource managers in Colorado, Utah, and
Wyoming (and beyond)
• Joe Barsugli, NOAA Earth System Research Lab
• Jeff Lukas, Senior Research Associate

		

NOAA Climate Science in the Intermountain West
• Andrea Ray, NOAA, Earth System Research Lab

2:45-3:15
Climate Change Coordination: The Intermountain Region 		
		Green Team
• Margaret McRoberts, IMR Sustainability Coordinator
3:15-4:30

Large Group Discussion

4:30		

Adjourn
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Cultural Resources, Climate Change, and Planning
Workshop, February 6, 2013.
GOAL: To assess the state of current integration of climate change response,
cultural resources, and planning, and to identify opportunities for collaboration.

8:00-8:20

Welcome and Setting the Context for the Day
•

Barbara J. Johnson, Chief of Planning Division – Denver Service
Center

•

Brenda Todd, Cultural Resource Specialist – Denver Service
Center

•

Larissa Read, Project Manager and Natural Resource Specialist –
Denver Service Center

8:20-8:40

Climate Change, Cultural Resources, and Planning: The Big
Picture
•

8:40-9:55

Cat Hawkins Hoffman, Climate Change Adaptation Coordinator
– Natural Resource Stewardship and Science
Cultural Resources and Climate Change Program

•
9:55-10:10

Marcy Rockman, Climate Change Adaptation Coordinator for
Cultural Resources
BREAK

10:10-10:45		Native Perspectives on Climate Change and Integrating this
Information into NPS Climate Change Response
•

Christine Landrum, Director, IMR Indian Affairs and American
Culture

•

Ira Matt, Tribal Historic Preservation Officer, Confederated
Salish & Kootenai Tribes of the Flathead Reservation

10:45-11:35

30

Panel Discussion: Climate Change and Cultural Resources in
the Parks

•

Antoinette Jackson, SER Regional Ethnographer

•

Jeff Rasic, Chief of Resources – Gates of the Arctic National Park
and Preserve and Yukon-Charley Rivers National Preserve

•

Erin Dougherty, Staff Attorney – Native American Rights Fund

•

Michael Newland, President – Society for California Archaeology
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11:35-12:00

Superstorm Sandy: Planning for Climate Change

•

Michael Pisano, Project Manager, Planning Division – Denver
Service Center

•

Barbara J. Johnson, Chief of Planning Division – Denver Service
Center

12:00-12:10

Break/Lunch Set-Up

12:10-1:00

Submerged Resources: Another Piece of the Puzzle

•
1:00-2:00

Dave Conlin, Chief of Submerged Resources
Tools / Panel Discussion: Climate Change Tools, Resources,
etc. for Planners

•

Marcy Rockman, Climate Change Adaptation Coordinator for
Cultural Resources

•

Cat Hawkins Hoffman, Climate Change Coordinator – Natural
Resource Stewardship and Science

•

Don Weeks, Climate Change Resource Planner - Natural
Resource Stewardship and Science

•

Larissa Read, Project Manager and Natural Resource Specialist –
Denver Service Center

2:00-2:15

BREAK

2:15-2:45

Large Group Discussion

2:45-3:45

Small Group Discussion

3:45-4:15

Reconvene in Large Group and Report Out

4:15-4:45

Large Group Wrap-Up Discussion
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Appendix B: Presenter Biographies
Dr. Joe Barsugli is a research scientist at the Cooperative Institute for Research
in Environmental Sciences at the University of Colorado at Boulder and at
the Western Water Assessment, a joint effort between National Oceanic and
Atmospheric Administration and the university. Trained in climate theory and
modeling, he works at the “technical interface” connecting climate science with
the practitioners and technical staff who are informing planning for water and land
management in the Colorado region and connecting researchers to the problems
faced by managers.
Lis Cohen: As the climate change education and training specialist for the Climate
Change Response Program, Cohen engages with NPS staff and partners to facilitate
training curriculum and tools to increase awareness of the climate change policy,
science, and adaptation actions already occurring across parks, and management
best practices. She also helps share techniques to more effectively communicate this
complex topic. Cohen joined the Climate Change Response Program in December
2012. Prior to this, she graduated from Princeton University where she earned a
degree in public affairs with a focus on climate and environmental policy. Cohen
has a master’s degree in meteorology from the University of Utah and a bachelor’s
degree in earth system science and atmospheric science from Cornell. She has
worked on environmental policy at the White House Council on Environmental
Quality (CEQ) and for the Utah governor’s office. She taught environmental science
as a lecturer in the Atmospheric Sciences Department at the University of Utah, as
an educator at the Boston Museum of Science, and in Yellowstone National Park as
an interpretive park ranger.
David Conlin is the chief of the Submerged Resources Center for the National
Park Service. His work in underwater archeology has resulted in years of diving and
research on shipwrecks of the Aegean, recovery of the Confederate submersible
H.L. Hunley—lost off the coast of Charleston, South Carolina, in 1864; search
for John Paul Jones’ ship Bon Homme Richard; diving on the wreck of a B-29
Superfortress that crashed into Lake Mead during top-secret, high-altitude research
for the U.S. Air Force; diving on the USS Arizona in Pearl Harbor; preservation of
the historic ferry Ellis Island, assisting the government of Mozambique in creating
national parks to preserve historic shipwrecks and sensitive ecological areas off
the African coast; and assisting with the study and documentation of the wreck of
RMS Titanic. After undergraduate work at Reed College, Conlin received an M.S. in
Aegean and underwater archeology and a second M.S. and Ph.D. in anthropology
and archeology from Brown University.
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Erin Dougherty, staff attorney, works on a variety of American Indian law and
tribal justice issues at the Native American Rights Fund including assisting Alaska
Natives in efforts to relocate coastal villages threatened by erosion and a wide
range of legal issues such as navigating regulatory jurisdiction over all aspects of
community infrastructure associated with climate change. Prior to law school
Dougherty was a Fulbright Scholar at the University of Tromsø in Tromsø (Romsa),
Norway, where she conducted masters-level research on Sámi political mobilization
and indigenous self-governance. She received her J.D. from the University of
Michigan Law School in 2008. Previously, Dougherty clerked for the Brennan
Center for Justice in New York and legal aid organizations in Alaska and Vermont;
and for the Honorable Dana Fabe, Chief Justice of the Alaska Supreme Court. She
currently serves on the Alaska Bar Association’s Committee for Pro Bono Service
and the Committee on Fair and Impartial Courts and is admitted to the Alaska bar,
the District of Alaska, and the Ninth Circuit Court of Appeals.
Dr. John Gross has been an ecologist with the NPS Inventory and Monitoring
Program since 2003, where his activities have focused primarily on landscape
ecology and other broad-scale factors that affect park resources. Gross has been
involved with the Climate Change Response Program since its inception, serving
on the initial servicewide steering committee and the DOI Climate Change
Task Group. Prior to his NPS positions, Gross was a research scientist with the
Commonwealth Scientific Research and Industrial Organization in Australia, and
with the Natural Resource Ecology Laboratory at Colorado State University. He
has a long history of applying ecological theory and models to management issues
and he is now engaged in vulnerability assessments and other projects that develop
and apply climate science to support conservation. Gross recently shared a DOI
Secretary Partnership on Conservation Award for contributions to Scanning the
Conservation Horizon: A Guide to Climate Change Vulnerability Assessment from
the National Wildlife Federation in 2011. Gross holds a B.A. in environmental
conservation and in environmental, population, and organismal biology, University
of Colorado, Boulder; M.S. in zoology, Colorado State University, Fort Collins;
Ph.D. in ecology, University of California, Davis.
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Cat Hawkins Hoffman joined the NPS Climate Change Response Program in
July 2010 as the national Climate Change Adaptation Coordinator. As a career NPS
employee, Hoffman spent 24 years at Olympic National Park (18 years as chief of
the Natural Resources Division). Her work comprised important aspects of the
Elwha River dam removal and restoration; fisher restoration; management and
monitoring vegetation and wildlife, including threatened and endangered species
(northern spotted owl, marbled murrelet, etc.); regulating the harvest of salmon
and shellfish; wilderness management; vegetation mapping; and development of
the North Coast and Cascades Network I&M program and Learning Network.
With the importance of cross-jurisdictional partnerships to foster successful
climate change adaptation strategies, Hoffman serves on the steering committee
for the National Fish, Wildlife, and Plants Climate Adaptation Strategy; works to
engage parks in landscape-scale collaboration through Landscape Conservation
Cooperatives, and is developing a guide to climate change adaptation in
cooperation with an interagency / nongovernmental organization group. Her
work with the CCRP team and other NPS divisions focuses on considering future
direction for conservation goals and policies, integrating climate change into NPS
planning (developing scenario planning tools, guidance for park development
projects and adaptation strategies, etc.), evaluating risks and developing options
for coastal park adaptation, integrating natural, cultural, and facilities adaptation
approaches, and providing technical assistance to parks on adaptation projects and
strategies. Hoffman received a B.A. in botany and zoology from Duke University
and M.L.S. in plant ecology from North Carolina State University.
Antoinette Jackson, Ph.D., directs the University of South Florida Heritage
Research Laboratory and has been appointed chief ethnographer for the National
Park Service, Southeast Region, effective August 2012. Dr. Jackson’s duties include
providing professional advice and guidance to NPS Cultural Resources Division
management in the development, review, analysis, evaluation, and monitoring
of programs that help connect parks with people and associated communities
throughout the region. She is interested in issues of identity and representation
at national heritage sites, and Left Coast Press recently released her latest book,
Speaking for the Enslaved—Heritage Interpretation at Antebellum Plantation Sites.
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Barbara J. Johnson (BJ), currently the division manager for planning with the NPS
Denver Service Center, has deep roots in the National Park Service, beginning
her federal career as an intern with wild and scenic rivers under Duane Holmes
of the Intermountain Region in 1984. Prior to that, she worked as a park ranger
for Jefferson County Open Space. After an 18-year diversion tackling planning,
programming, environmental analysis, design, construction, and safety projects
within the Federal Aviation Administration, Johnson returned to the National Park
Service in 2004. Johnson currently leads a division of 70 individuals committed to
providing more than 40 excellent products and services throughout this country’s
national parks. Recognizing the need to focus on climate change within planning
processes, Johnson has championed an effort to train DSC Planning Division
employees and to partner with the Intermountain Region to culturally integrate
climate change planning within our workforce, and practically within management
decision making. Annually, the division works within a quarter of our parks on
more than 150 projects. We recognize we are well poised with the passion, expertise,
and capacity to assist parks and regions in formulating and implementing their
climate change programs and projects.
Christine Landrum is a Colorado-based cultural anthropologist and a 13-year
veteran of the National Park Service. Landrum currently serves as the director for
the Office of Indian Affairs and American Culture (IAAC) with the Intermountain
Region of the National Park Service where she oversees the regional tribal liaison,
cultural anthropology (ethnography), and Native American Graves Protection
and Repatriation Act programs. With a background in the museum field, Landrum
began her NPS career in 1999 in the Intermountain Region support office’s cultural
resources program where she was archivist for the site location study and special
resource study for the Sand Creek Massacre National Historic Site. After serving two
years as the museum curator at Grand Teton National Park in Wyoming, Landrum
joined the Office of Indian Affairs and American Culture. Landrum was promoted
to the position of IAAC director in June 2012. Landrum’s areas of research interest
and expertise include environmental law, Indian law, environmental justice, crosscultural communication, ethnobotany, material culture, and indigenous rights. A
native of western Michigan, Landrum earned her bachelor of arts degree in art
history (summa cum laude) in 1999 from the University of Colorado-Denver. In
2003, she received her master of social science degree in cultural anthropology and
history, also from the University of Colorado-Denver.
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Jeff Lukas serves as senior research associate with the Western Water Assessment,
a research program at the University of Colorado’s Cooperative Institute
for Research in Environmental Sciences. His research centers on the use of
multicentury tree-ring records to assess past climatic and hydrologic variability
in Colorado and the interior West (see http://treeflow.info). Lukas’s broader
work with the Western Water Assessment reflects the program’s mandate to help
resource managers more effectively interpret and use climate information at all
time scales, with an increasing focus on future climate projections and long-term
adaptation planning. He was a lead author for the Colorado Climate Preparedness
Project Final Report, prepared for the State of Colorado, and a contributing author
for the Assessment of Climate Change in the Southwest United States, a report for the
National Climate Assessment to be published later this year by Island Press. Lukas
has a B.A. in geography from the University of Colorado and a M.S. in forestry from
the University of Montana.
Ira L. Matt is a Salish tribal member who has worked with the Confederated
Salish and Kootenai Tribes since 2000 within the Forestry Division of Fire and
Preservation Departments. Matt is the Tribal Historic Preservation Officer for the
Confederated Salish and Kootenai Tribes. He received his B.A. from the University
of Montana in anthropology with an emphasis in archaeology. He is currently
completing his thesis for his M.A. in anthropology with a cultural heritage emphasis
at the University of Montana. Professional interests include culturally modified
trees, prehistoric trails, lithic analysis, and treaty rights.
Margaret McRoberts graduated from Pepperdine University with a B.A. in fine
art and English. After graduation she pursued a career as a fine art photographer.
Feeling disappointed and limited by the actual change she felt art could have on the
global issues facing humanity and the environment she began to volunteer for the
Audubon Society and take environmental studies classes. This led her to pursue her
master’s degree in strategic leadership towards sustainability at Blekinge Tekniska
Högskola in Sweden. This program focused on the three pillars of sustainability,
economic, social, and environmental, through the lens of systems thinking. After
graduation, she remained in Europe working for the United Nations Environment
Programme and Wuppertal Institute’s Centre for Sustainable Consumption and
Production, and later teaching sustainable business and economics at FriedrichAlexander University in Nuremberg, Germany. Upon returning to the United
States, she started working for the National Park Service at the Intermountain
Regional Office in June 2009 and completed a graduate certificate in energy and
sustainability. She holds the position of IMR sustainability coordinator.
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Dr. Jeff Morisette is currently the director of the Department of the Interior
North Central Climate Science Center where he manages and conducts research
on how natural and cultural land management can respect the nonstationary
nature of climate. A current research theme is how dynamic species distribution
models can contribute to vulnerability assessment and adaptation planning. Some
of his research interests include large-scale invasive species habitat mapping and
work on land surface phenology estimates from satellite data. His prior positions
include branch head of the Invasive Species Science Branch and the assistant center
director for science at the USGS Fort Collins Science Center. Before transferring to
the U.S. Geological Survey, he was at NASA’s Goddard Space Flight Center for 10
years and in FY 07 he served a yearlong detail at NASA headquarters working in the
Applied Science Program. In 2006 he won NOAA’s national David Johnson Award
for Outstanding Innovative Use of Earth Observation Satellite Data. Morisette
received his Ph.D. from North Carolina State University.
Michael Newland is the current president of the Society for California
Archaeology (SCA). Currently, his research is focused on the impacts of climate
change on archeological sites, the indigenous prehistory and history of California,
and historic-era mining complexes. As an archeologist with the Anthropological
Studies Center, and working under a cooperative agreement with Point Reyes
National Seashore, Newland prepared an overview and assessment of the potential
impacts of pending climate change over the next century on the indigenous
archeological resources of the seashore. In his role as SCA president, he launched
a coastal survey of Marin County and is creating the frame work for San Diego
County, expected to launch in the fall of 2013. He is a regular contributor to the
KQED Perspectives series on the intersection of archeology and everyday life,
including climate change.
Tom Olliff: As co-lead of the Great Northern Landscape Conservation
Cooperative (GNLCC) and the IMR chief of landscape conservation and climate
change, Olliff is responsible for taking a much broader view of geographic areas
than most land managers are able to do. Helping to facilitate dialogue across an
area extending over 260 million acres, he works to increase collaboration across
an international landscape—including federal, state, tribal, nongovernmental
organizations, and Canadian organizations. The GNLCC focus is to support
managers of land, water, fish, wildlife, and cultural heritage resources in response
to climate change and other landscape-level stressors. Olliff previously lived
and worked in Yellowstone National Park for 32 years, serving in many different
positions, last of which as the chief of resources.
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Doug Parsons: Stationed in Washington, D.C., Parsons functions as a climate
change liaison for the Climate Change Response Program. Prior to this, he worked
for the Florida Fish and Wildlife Conservation Commission in Tallahassee where he
has been the partnerships and climate change coordinator since 2007. In his Florida
role, Parsons developed the agency’s climate change initiative, which included an
agencywide climate literacy course, focusing on the fundamentals of climate science
and adaptation planning. Since receiving his master’s in conservation ecology
and sustainable development from the University of Georgia in 2000, Parsons
has worked extensively in the fields of climate change, sustainable agriculture,
and natural resource management, both in the United States and Australia. His
background and multifaceted experience in climate change policy, planning,
science literacy, and communication make him a valuable addition to the Climate
Change Response Program.
Mike Pisano is a registered landscape architect, certified project management
professional and LEED® accredited professional with nearly 20 years of
professional experience in team management; site, campus, park, community,
resort, and transit planning; environmental graphics, landscape architectural
design, sustainable design, and construction management. Pisano is currently
leading the climate change subject area team, serving as an inner core team member
for the National Long Range Transportation Plan, and working as a project
specialist on the Gateway National Recreation Area Urban Camping project.
He received his B.S. in landscape architecture from West Virginia University.
Mr. Pisano’s previous experience includes rebuilding Herring Cove Beach
facilities at Cape Cod National Seashore, post-hurricane Katrina work at Jean
Lafitte National Historic Park and Preserve, and serving on the Stapleton Design
Review Committee, City of Northglenn Integrated Water Resources Panel, City
of Northglenn Transit Oriented Development Advisory Panel, and the State of
Colorado Climate Action Plan panel.
Jeffrey Rasic, chief of resources at Gates of the Arctic National Park and Preserve,
has worked for the National Park Service since 2002 to document and preserve
archeological sites, landscapes, and historic structures. Previously, Rasic worked
in various Alaska parks as a seasonal employee. He received his Ph.D. from
Washington State University in archeology.
Dr. Andrea Ray is a research scientist at the NOAA Earth System Research Lab,
Boulder, Colorado. She and her WWA colleagues recently completed a report
for the Colorado Water Conservation Board, “Climate Change in Colorado: A
Synthesis to Support Water Resources Management and Adaptation.”Her research
interests are on the potential use of climate information and forecasts in natural
resource management, including the analysis of management decision processes
and how these condition the potential usability of forecasts, and pilot activities for
development of NOAA climate services. Her areas of expertise include climate and
society interactions, water management and development in the western United
States, adaptive management, policy sciences, and qualitative and context-sensitive
research methods.
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Larissa Read serves as the planning division liaison for climate change, with a goal
to incorporate climate change into planning at all levels. As climate change guidance
has come to the forefront of NPS management, she has worked to integrate climate
change into more than a dozen ongoing general management plans and a number
of other planning documents. Currently, she is project manager for Lake Clark
National Park and Preserve, Gates of the Arctic National Park and Preserve, and
Gulf Islands National Seashore general management plans. Read received a B.S.
in biology and M.S. in environmental science from the University of Virginia and
has eight years of experience with the National Park Service focusing on ecological
impacts of human activities in the environment such as fire, agriculture and grazing,
subsistence use, and land-use / land-cover change. Read has also worked as a
natural resource planner for Boulder County Open Space on federal/county land
management, carbon sequestration, and agriculture projects.
Dr. Marcy Rockman, NPS Climate Change Adaptation Coordinator for Cultural
Resources, joined the National Park Service in October 2011 (based in Washington,
D.C.) following a two-year fellowship through the American Association for the
Advancement of Science (AAAS), Science and Technology Policy program in which she
worked with the U.S. Environmental Protection Agency’s National Homeland Security
Research Center. Rockman has conducted fieldwork across the American West, in
Europe, and the Middle East; prior to her AAAS fellowship she worked in cultural
resource management in California and Arizona. Rockman’s current role addresses
impacts of climate change on cultural resources and translation of archeological
information into forms useful for federal and partnership-level planning regarding
adaptation and resilience. She received a B.S. in geology from the College of William and
Mary and an M.A. and Ph.D. in anthropology from the University of Arizona. Rockman
has published scholarly chapters and journal articles and was lead editor for two
volumes about archeology, including the new Archaeology in Society: Its Relevance in the
Modern World, released in December 2012 by Springer Press.
Dr. Brenda Todd received her Ph.D. in anthropology with an emphasis in
archeology from the University of Colorado, Boulder. Todd began her career
with the National Park Service as a SCEP student employee in the Intermountain
Region Office of Indian Affairs and American Culture and Park Native American
Graves Protection and Repatriation Act (NAGPRA) office in 2006. Todd provided
NAGPRA related technical expertise and training to national parks, carried out
NAGPRA cultural affiliation research, and conducted consultation with Native
American tribes. In 2012, Todd joined the Denver Service Center Planning Division
as a cultural resource specialist. In this role, she provides cultural resource
expertise on and manages a variety of planning projects. Todd is also involved
with defining, planning for, and raising awareness about climate change impacts to
cultural resources.
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Dr. Stephen Torbit became the assistant regional director for science applications
within the Mountain-Prairie Region of the U.S. Fish and Wildlife Service in August
2011. Torbit oversees the Landscape Conservation Cooperatives and serves as
an advisor to agency leadership on science policy and scientific applications in
resource management. Torbit earned his Ph.D. in wildlife ecology from Colorado
State University. Since earning his doctorate, Torbit has worked in every aspect of
wildlife conservation. He has extensive experience in issues surrounding energy
development and its impacts on western wildlife. Torbit has not only has been
an academician, by working at Colorado State University as an instructor and
researcher, but he has also worked as a biologist for both Colorado and Wyoming
state wildlife agencies. In 1993, Torbit brought his wildlife conservation experience
to work for the National Wildlife Federation in policy development related
to endangered species. Torbit has been intimately involved in the ecology and
management of black-footed ferrets, mule deer, bison, wolf and sage-grouse. Torbit
is a member of the Wildlife Society, the U.S. Animal Health Association, the Native
American Fish and Wildlife Society and is an Associate Fellow at the Center for
Great Plains Studies at the University of Nebraska. Torbit has retained his affiliate
faculty status at Colorado State University since 1986 and currently serves on the
advisory committee for the Department of Fishery and Wildlife Biology.
Don Weeks is a climate change resource planner for the NPS Water Resources
Division in Denver, Colorado, with more than 25 years of professional experience
in water resources and park planning. He has worked for the Water Resources
Division Planning Program since 1997. Prior to that, he was the hydrologist at
Big Cypress National Preserve in Florida and earlier at Buffalo National River
in Arkansas. Weeks worked five years as a hydrogeologist for Woodward-Clyde
Consultants in Louisiana and Arkansas and was also employed by the Edwards
Aquifer Research and Data Center in Texas.
Dr. Leigh Welling leads the NPS Climate Change Response Program, which
provides training, technical expertise, project funding, and information products
to support NPS actions that preserve the park resources and values in a changing
climate. She coordinates servicewide science, adaptation, and communication
efforts, including staffing, strategic planning, and program development and
implementation. Welling came to the Washington Office from Glacier National Park
where she was director of the Crown of the Continent Research Learning Center
for five years and served as national coordinator for the NPS research learning
centers 2006–2008. She has a Ph.D. and M.S. in oceanography from Oregon State
University and a B.A. in geology from the University of Colorado, Boulder. Her
research focused on statistical modeling of marine microzooplankton assemblages
to facilitate reconstruction of past oceanic and climatic systems. Prior to joining
the National Park Service Welling held research faculty positions at the University
of North Dakota and the University of Nevada, Las Vegas, where she taught,
supervised students, and managed research applications programs aimed at the
intersection of science and decision making.
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Tammy Whittington is the Associate Regional Director for the Resource
Stewardship and Science Directorate, and the Regional Science Advisor, for the
Intermountain Region. The Directorate provides leadership in science, technical
assistance and comprehensive resource information to parks. Staff provides
stewardship science to IMR parks and other key stakeholders to support sound
decision making at all levels of the Service. Whittington, a 26-year veteran of
federal service, formerly directed the NPS Environmental Quality Division since
March 2009. She joined the division in 1997 when she opened its Colorado office
in Lakewood as the division’s first restoration program manager. In that position,
she developed NPS procedures for natural resource damage assessments and
managed or oversaw hundreds of cases across the park system. Those cases, in a
variety of environmental and cultural resources, ultimately resulted in settlements
for NPS totaling more than $25 million. In addition, she helped coordinate the
NPS response for national parks and resources affected by the BP oil spill in the
Gulf of Mexico. Tammy also spent 10 years with the U.S. Fish and Wildlife Service,
managing a hazardous materials program as well as managing environmental and
construction projects.
Melanie Wood began work as an intern for the Climate Change Response Program
in July 2009 and then came on permanently in December 2009. As program
assistant, Wood provides technical, administrative, and programmatic assistance
and support to CCRP staff and serves as an initial point of contact to the Climate
Change Response Program for other NPS divisions and program areas. Wood
continues to move into a project management role within the program to ensure
smooth implementation of projects and reporting requirements for project funding.
With a background in cultural anthropology, she coordinates a variety of projects
related to cultural resource management adaptation to climate change. In the
effort to further agency understanding of the impacts of climate change on cultural
resources, Wood completed a climate change vulnerability assessment for cultural
resources in Badlands National Park to be finalized in January 2012. Wood holds an
M.A. in cultural anthropology, Colorado State University in Fort Collins, and a B.A.
in environmental studies, University of Nebraska in Lincoln.
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Dates

First Name

Last Name

Email

Phone

Title

Feb. 5
&6

Ivy

Allen

ivy_allen@fws.gov

303-236-4574

Communication Specialist

Feb. 6

Tracy

Atkins

tracy_atkins@nps.gov

303-969-2325

Project Manager

Feb. 6

Amanda

Babson

amanda_babson@nps.gov

Feb. 6

Lucy

Bambrey

lucy_bambrey@nps.gov

Feb. 5

Joseph

Barsugli

joseph.barsugli@noaa.gov

Feb. 6

Rebecca

Beavers

rebecca_beavers@nps.gov

303-987-6945

Coastal Geologist

Feb. 6

Brynn

Bender

brynn_bender@nps.gov

520-791-6465

Conservator

Feb. 5
&6

Pamela

Benjamin

pamela_benjamin@nps.gov

303-969-2865

IMR Change and LCC
Coordinator

Feb. 5
&6

Judy

Bischoff

judy_bischoff@nps.gov

928-523-6638

Research Coordinator

Feb. 6

Ben

Bobowski

ben_bobowski@nps.gov

970-586-1350

Chief of Resource
Stewardship

Feb. 6

Sarah

Bodo

sarah_bodo@nps.gov

303-969-2219

Community Planner

Feb. 5

Cassity

Bromley

cassity_bromley@nps.gov

307-548 5416

Chief of Resources

Feb. 6

Maria

Caffrey

Feb. 6

Chris

Church

chris_church@nps.gov

303-969-2276

Project Manager/Natural
Resource Specialist

Feb. 5
&6

Elisabeth

Cohen

elisabeth_cohen@nps.gov

970-267-2115

Education and Training
Specialist

Feb. 6

Rebecca

Cole-Will

rebecca_cole-will@nps.gov

207-288-8728

Cultural Resources Program
Manager

Feb. 6

Dave

Conlin

dave_conlin@nps.gov

303-969-2665

Archeologist, Chief

Feb. 6

Nell

Conti

nell_conti@nps.gov

303-969-2550

GIS Program Lead

Feb. 6

Allen

Cooper

allen_cooper@nps.gov

215-597-1099

Chief of Planning

Feb. 6

Dael

Devenport

dael_devenport@nps.gov

907-644-3483

Archeologist

Feb. 6

Steve

DeGrush

steve_b_degrush@nps.gov

303-969-2724 Natural Resource Specialist

Feb. 5
&6

Tamara

Delaplane

tamara_delaplane@nps.gov

303-969-2113

Coastal Landscape
Adaptation Coordinator
Project Manager/
303-969-2083 Environmental Protection
Specialist
Earth System Research Lab,
NOAA
401-874-6015

maria_a_caffrey@partner.nps.
303-969-2097
gov

Geologic Society of
America Visiting Scientist

Project Specialist/Landscape
Architect
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Division/Park

Agency

Address

City

State

ZIP

Science Applications

U.S. Fish and Wildlife
Service, MountainPrairie Region

134 Union Blvd.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

North Atlantic Landscape
Conservation Cooperative

National Park Service

Environmental Quality
Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Western Watershed
Assessment

University of
Colorado Boulder

216 UCB

Boulder

CO

80309

Geologic Resources
Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Tucson

AZ

85745

Western Archeological and
National Park Service 255 N. Commerce Park Loop
Conservation Center
Intermountain Region

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Colorado Plateau CESU

National Park Service

NAU P.O. Box 5765

Flagstaff

NM

86011

Rocky Mountain National
Park

National Park Service

1000 Highway 36

Estes Park

CO

805178397

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Bighorn Canyon National
Recreation Area

National Park Service

5 Avenue B, P.O. Box 7458

Fort Smith

MT

590357458

Geologic Resources
Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Acadia National Park

National Park Service

20 McFarland Hill Drive, PO
Box 177

Bar Harbor

ME

04609

Submerged Resources
Center

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

North East Region

National Park Service

200 Chestnut Street

Philadelphia

PA

57964

Alaska Regional Office

National Park Service

240 W. 5th Ave

Anchorage

AK

99501

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228
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Dates

First Name

Last Name

Email

Phone

Title

Feb. 6

Kelly

Donahue

kelly_donahue@nps.gov

303-969-2437

Landscape Architect

Feb. 6

Nancy

Doucette

nancy_doucette@nps.gov

303-969-2576

Visitor Use Management
Specialist

Feb. 6

Erin

Dougherty

dougherty@narf.org

907-276-0680

Staff Attorney

Feb. 5
&6

Cheryl

Eckhardt

cheryl_eckhardt@nps.gov

303-969-2851

Environmental Compliance
Specialist

Feb. 5

Keesha

Egebrecht

egebrechtK@gao.gov

303-572-7481

Analyst

Feb. 5
&6

Erin

Flanagan

erin_flanagan@nps.gov

303-969-2327

Project Manager

Feb. 5

Nicholas

Fisichelli

Feb. 6

Deidre

Gibson

deirdre_gibson@nps.gov

610-783-1047

Chief Of Planning and
Resource Management

Feb. 6

Patrick

Gregerson

patrick_gregerson@nps.gov

202-354-6972

Chief

Feb. 5

John

Gross

john_gross@nps.gov

970-267-2111

Climate Change Ecologist

Feb. 5

Cat

Hawkins
Hoffman

cat_hawkins_hoffman@nps.
gov

970-225-3567

National Adaptation
Coordinator

Feb. 5
&6

Justin

Henderson

justin_henderson@nps.gov

303-969-2540 Cultural Resource Specialist

Feb. 6

Jordan

Hoaglund

jordan_hoaglund@nps.gov

303-987-6711

Community Planner

Feb. 6 Antoinette

Jackson

atjackson@usf.edu

813-974-6882

Associate Professor

Feb. 5
&6

Barbara J

Johnson

barbara_j_johnson@nps.gov

303-969-2208

Planning Chief

Feb. 6

Christine

Landrum

christine_landrum@nps.gov

303-969-2836

Director

Feb. 5

Jeff

Lukas

lukas@colorado.edu

303-497-6212

Senior Research Associate

Feb. 5
&6

Jessica

Keller

jessica_keller@nps.gov

303-969-2656

NPS- Submerged Cultural
Resources

Feb. 5
&6

Darcee

Killpack

darcee_killpack@nps.gov

303-969-2523

Regional GIS Coordinator

Feb. 5

Kristin

Legg

kristin_legg@nps.gov

406-994-7734

Greater Yellowstone I&M
Network Coordinator

Feb. 5

Patrick

Malone

patrick_malone@nps.gov

303-969-2415

Chief Natural Resources

Feb. 5
&6

Carrie

Mardorf

carrie_mardorf@nps.gov

505-988-6730

Cultural Landscape
Inventory Coordinator

Feb. 6

Ira

Matt

ira.matt@gmail.com

406-675-2700

Tribal Historic Preservation
Officer

Feb. 6

Julie

McGilvray

julie_mcgilvray@nps.gov

402-661-1926

CLI/LCS Program, Historic
Structures and Landscapes

nicholas_a_fisichelli@nps.gov 970-225-3578

Ecologist
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Division/Park

Agency

Address

City

State

ZIP

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Native American
Rights Fund

801 B Street, Suite 401

Anchorage

AK

99501

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

U.S. Government
Accountability Office

1244 Speer Blvd., Ste. 800

Denver

CO

80204

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Valley Forge National Park

National Park Service 1400 North Outer Line Drive

King of
Prussia

PA

19406

Park Planning and Special
Studies

National Park Service

DC

20005

Inventory and Monitoring
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Department of
Anthropology

University of South
Florida

4202 E. Fowler Ave., SOC
107

Tampa

FL

336208100

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

National Park Service

12796 W. Alameda Pkwy.

Lakewood

CO

80229

University of
Colorado Boulder

216 UCB

Boulder

CO

80309

Intermountain Region

National Park Service

12796 W. Alameda Pkwy.

Lakewood

CO

80229

Intermountain Region

National Park Service

12796 W. Alameda Pkwy.

Lakewood

CO

80229

WASO Inventory and
Monitoring

National Park Service 2327 University Way, Suite 2

Bozeman

MT

59715

IMR RSS--Chief Natural
Resources

National Park Service

12796 W. Alameda Pkwy.

Lakewood

CO

80229

Intermountain Region Santa Fe

National Park Service

P.O. Box 728

Santa Fe

NM

87504

Confederated Salish and
Kootenai Tribes

Confederated Salish
& Kootenai Tribes

P.O. Box 278

Pablo

MT

59855

National Park Service Midwest Regional Office

National Park Service

601 Riverfront Drive

Omaha

NE

68102

Intermountain Regional
Office
Natural Resources and
Environment, Denver Field
Office
Denver Service Center
Planning Division

Denver Service Center
Planning Division
Office of Indian Affairs
& American Culture,
Intermountain Region
Western Watershed
Assessment

1201 Eye St., NW, Mail Stop
Washington
2510, 9th Floor
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Dates

First Name

Last Name

Email

Phone

Title

Feb. 6

Brenda

McLain

brenda_mclain@nps.gov

520-791-6405

Curator

Feb. 5
&6

Margaret

Feb. 5
&6

Susan

McPartland

susan_mcpartland@nps.gov

303-987-6652

Visitor Use Management
Specialist

Feb. 6

Lauren

Meyer

lauren_meyer@nps.gov

505-988-6861

Exhibit Specialist/
Architectural Conservator

Feb. 6

Carrie

Miller

carrie_miller@nps.gov

805-370-2371 Cultural Resource Specialist

Feb. 5

Jeff

Morisette

morisettej@usgs.gov

303-968-8986

Director

Feb. 6

Mary

Morrison

mary_morrison@nps.gov

215-597-7067

Resource Planning
Specialist

Feb. 6

Bruce

Nash

bruce_nash@nps.gov

303-969-2725

Program Manager

Feb. 6

Michael

Newland

michael.newland@sonoma.
edu

707-664-2734

Staff Archaeologist

Feb. 5
&6

Tom

Olliff

tom_olliff@nps.gov

406-994-7920

Great Northern LCC CoCoordinator

Feb. 5

Jeffrey

Orlowski

jeffrey_orlowski@nps.gov

Feb. 5
&6

Douglas

Parsons

douglas_parsons@nps.gov

202-513-7165

Climate Change Liaison

Feb. 6

Laura

Pernice

laura_pernice@nps.gov

303-969-2125

GIS Specialist

Feb. 6

Michael

Pisano

michael_pisano@nps.gov

303-987-6887

Project Specialist/Landscape
Architect

Feb. 6

Jeffrey

Rasic

jeff_rasic@nps.gov

907-455-0632

Chief of Resources

Feb. 5

Andrea

Ray

andrea.ray@noaa.gov

Feb. 5
&6

Larissa

Read

larissa_read@nps.gov

303-969-2472

Feb. 6

Michael

Rees

michael_rees@nps.gov

303-969-2198 Natural Resource Specialist

Feb. 5

Angie

Richman

angie_richman@nps.gov

Feb. 5
&6

Marcy

Rockman

marcy_rockman@nps.gov

Feb. 5

Ann

Rodman

ann_rodman@nps.gov

McRoberts margaret_mcroberts@nps.gov 303-987-6668

IMR Sustainability
Coordinator

GIS

Earth System Research Lab,
NOAA

970-267-2136

Project Manager/Natural
Resource Specialist

Communication Specialist

Climate Change
202-354-2105 Adaptation Coordinator for
Cultural Resources
Branch Chief, Physical
307-344-2216
Resources and Climate
Change
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Division/Park

Agency

Address

Western Archeological and
National Park Service 255 N. Commerce Park Loop
Conservation Center
Intermountain Region

City

State

ZIP

Tucson

AZ

85745

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division
Vanishing Treasures
Program, Intermountain
Region
Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

National Park Service

PO Box 728

Santa Fe

NM

87504

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

DOI North Central Climate
Science Center

Colorado State
University

Natural Resource and
Ecology Lab

Fort Collins

CO

80523

Northeast Region

National Park Service

200 Chestnut Street, 3rd
Floor

Philadelphia

PA

19106

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

CA

94928

MT

59715

CO

80228

Sonoma State
1801 E. Cotati Ave., Bldg.
Rohnert
Anthropological Studies
Center
University
29, ASC-SSU
Park
NPS Intermountain
Region Chief, Landscape
National Park Service 2327 University Way, Suite 2 Bozeman
Conservation and Climate
Change
NPS Intermountain Region,
National Park Service 12795 W. Alameda Pkwy. Lakewoord
RSS
Climate Change Response
Program

National Park Service

1201 Eye St. NW Room
1140

Washington

DC

20005

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

12795 W. Alameda Pkwy.

Lakewood

CO

80228

4175 Geist Road

Fairbanks

AK

99709

216 UCB

Boulder

CO

80309

Denver Service Center
National Park Service
Planning Division
Gates of the Arctic
National Park and Preserve
National Park Service
and Yukon-Charley Rivers
National Preserve
University of
Western Watershed
Assessment
Colorado Boulder
Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

National Park Service

1201 Eye St. NW

Washington

DC

20005

National Park Service

P.O. Box 168

Yellowstone
National
Park

WY

82190

Yellowstone National Park
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Dates

First Name

Last Name

Email

Phone

Title

Feb. 5
&6

Amanda

Rutherford

amanda_rutherford@nps.gov 303-263-5871

Transportation Planner

Feb. 6

Margo

Schwadron

margo_schwadron@nps.gov

Archeologist, NAGPRA
Coordinator

Feb. 5
&6

Nida

Shaheen

nida_shaheen@nps.gov

303-987-6635 Resource Program Assistant

Feb. 5

Tanya

Shenk

tanya_shenk@nps.gov

970-267-2193

Climate Change Wildlife
Biologist and Lanscape
Ecologist

Feb. 6

Nancy

Shock

nancy_shock@nps.gov

303-987-6653

Foundation Coordinator

Feb. 6

Jennifer

Stein

jennifer_stein@nps.gov

303-987-6769

Visitor Use Management
Specialist

Feb. 5

Gary

Tabor

wildcatalyst@gmail.com

406-600-7030

Executive Director

Feb. 5

David

Thoma

dave_thoma@nps.gov

Feb. 5
&6

Erik

Thuerk

eric_thuerk@nps.gov

303-987-6852

Project Specialist/Landscape
Architect

Feb. 5
&6

Kathy

Tonnessen

kathy_tonnessen@nps.gov

406-243-4449

Rocky Mountains CESU

Feb. 5

Brenda

Todd

brenda_todd@nps.gov

303-987-6886 Cultural Resource Specialist

Feb. 5

Steven

Torbit

stephen_torbit@fws.gov

303-236-4602 Assistant Regional Director

Feb. 5
&6

Andrew

Veech

andrew_veech@nps.gov

505-988-6795

Archeologist

Feb. 5
&6

Don

Weeks

don_weeks@nps.gov

303-987-6640

Climate Change Resource
Planner

Feb. 5

Leigh

Welling

leigh_welling@nps.gov

970-225-3513

Climate Change Response
Chief

Feb. 6

Steve

Whissen

steve_whissen@nps.gov

303-969-2380 Cultural Resource Specialist

Feb. 5
&6

Tamara

Feb. 5

Melanie

Wood

melanie_wood@nps.gov

970-267-2198

Program Assistant

Feb. 5
&6

Mike

Wrigely

mike_wrigley@nps.gov

303-969-2929

Wildlife Biologist

Feb. 6

Roberta

Young

roberta_young@nps.gov

402-661-1956

Feb. 6

Sonya

Ziaja

ziaja@email.arizona.edu

Hydrologist

Whittington tammy_whittington@nps.gov 303-969-2500 Associate Regional Director

Graduate Student
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Division/Park

Agency

Washington Support Office National Park Service
Southeast Archeological
Center
Resource Stewardship and
Science, Intermountain
Region

National Park Service

Address

City

State

ZIP

12795 W. Alameda Pkwy.

Lakewood

CO

80228

2035 E. Paul Dirac Drive,
Tallahassee
Johnson Building, Suite 120

FL

32310

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Center for Large
Landscape
Conservation

P.O. Box 1587

Bozeman

MT

59771

Colorado Plateau I&M
Network

National Park Service

2327 University Way,
Suite 2

MT

59715

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

College of Forestry and
Conservation

The University of
Montana

Missoula

MT

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Science Applications

U.S. Fish and Wildlife
Service, MountainPrairie Region

134 Union Blvd.

Lakewood

CO

80228

IMR Archeology Program

National Park Service

P.O. Box 728-0728

Santa Fe

NM

87504

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

Denver Service Center
Planning Division

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Intermountain Region

National Park Service

12795 W. Alameda Pkwy.

Lakewood

CO

80228

Climate Change Response
Program

National Park Service

1201 Oakridge Dr.

Fort Collins

CO

80525

12795 W. Alameda Pkwy.

Lakewood

CO

80228

601 Riverfront Drive

Omaha

NE

68048

Tucson

AZ

Water Resources Division,
Natural Resource
Stewardship and Science
Climate Change Response
Program

IMR-RSS-Natural Resources National Park Service
Cultural Resources MWRO

National Park Service

Institute of the
Environment

University of Arizona
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Appendix D: IMR Flipchart Notes and
Breakout Group Outcomes
Discussion Topics and Action Items—notes from the flip charts during large group
discussion Climate Adaptation Workshop, February 5, 2013
Who are you going to call (when you need tools or information about climate
change)?
• Create a climate contact list with topic and program contacts.
• Updated web presence.
• Need for both regional and national understanding of what parks are asking.
• Need for Regional Climate Change contacts (e.g., Pam Benjamin for IMR) to
“broker” requests and provide “translation” of information.
• Climate response needs to cut across directorates.
• Cooperative Ecosystem Study Units and Landscape Conservation
Cooperatives can also serve this intermediary role along with regions.
How do we keep the conversation started today going?
• Share workshop materials (e.g., workshop report; website to post
presentations).
• Engage IMR Green Team and Resource Stewardship Advisory Team.
• Have regular conversations (i.e., pick up the phone!)—(e.g., DSC, IMR,
CCRP).
• Connect regional scientists with IMR staff.
• Create a consolidated email list to announce webinars from all agencies.
• Develop and share examples.
• Meet again in person (in a year?).
• Make notes from NPS Landscape Conservation Cooperative calls available
to all NPS staff.
• Develop a list of park climate change contacts.
• Encourage (require) parks to have a climate change contact.
• Establish regular calls to update staff on climate change guidance, tools,
partners, case studies.
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How do we roll up park and regional contributions and report them under the
NPS Climate Change Action Plan?
• Identify which actions from the Climate Change Action Plan relate to
regions.
• Crosswalk IMR goals and Climate Change Action Plan.
• Crosswalk with high priority performance goals of DOI—this may be a way
to capture NPS actions conducted while working with DOI partners such as
Landscape Conservation Cooperatives and CSCs.
• We don’t currently have any way to capture park-initiated climate change
actions, such as vulnerability assessments.
• Report out on ongoing IMR/LCC Strategy (e.g., IMR Guide to Climate
Change Adaptation).
• Explore the role of the IMR Resource Stewardship Advisory Team Climate
Change Subcommittee in rolling up park projects.
• Explore how LCC and CCRP staff to roll up regional/partner projects that
are focused on parks.
How do we improve our ability to leverage partnerships and funding?
• NPS has funded four positions in Landscape Conservation Cooperatives,
including the Great Northern as the co-host.
• The National Park Service sits on steering committees for three Landscape
Conservation Cooperatives (Great Northern, Southern Rockies, Gulf Coast
Prairie) in the IMR and two Climate Science Centers in IMR (North Central,
South Central).
• The Intermountain Region has three employees on LCC technical teams
(sometimes called advisory teams): Tom Olliff (GNLCC); Kathy Tonnessen
(GNLCC); Pam Benjamin (SRLCC and GCPLCC).
• Newly created partnerships (Landscape Conservation Cooperatives, Climate
Science Centers, RISA teams) work on a variety of scales—this gives parks an
opportunity to partner beyond park boundaries.
• DOI has focused on Landscape Conservation Cooperatives and Climate
Science Centers; other partners include NOAA RISA teams, the Global
Change Research Program, and the Interagency Land Managers Advisory
Group.
• Balancing new projects/ideas with the need to build long-term relationships.
• Parks can play a general role in education.
• Focus on problems/questions and find other working on similar questions.
• May be opportunities for roles in other groups.
• Provide clarity of roles/groups so audiences understand what each group is/does.
• The National Park Service and the U.S. Fish and Wildlife Service exchange
information (they are present at each other’s meetings).
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What are the best frameworks for guiding climate change adaptation; how to
we combine and use them in concert? (Not discussed at workshop due to time
limitations—notes are Tom’s thoughts.)
• Tom is working with Dave Theobald and Molly Cross to crosswalk Yale
Framework, SAP 4.4, and National Fish, Wildlife, and Plants Climate
Adaptation Strategy.
• Wilderness Conservation Society / Molly Cross ACT framework might be
best in situations where we have a decision to make, we don’t have a full
spectrum of science, but we have a lot of experience (i.e., expert opinion).
• Explore Rebecca Beavers, et al. coastal adaptation framework.
• Marcy Rockman is developing guidance for cultural resources that is
consistent with SAP 4.4’s guidance on ecological systems.
How do we best engage parks?
• Develop park-specific pilot projects.
• Share results of successful projects with many—“bragging” is just great ideas
shared.
• Share the data behind the reports (e.g., Patrick Gonzalez’s park-specific
climate reports); these data can be integrated into park management and in
the IMR into the park atlas project.
• Incorporate actions related to climate change into different aspects of park
management.
• Since cultural resources are the focus of many parks, the tools need to be
applicable to cultural resources, too.
• Develop simple, interactive tools for parks—help them visualize the data.
• Provide support from the Intermountain Region for small/medium parks.
• Give parks examples that they can debate/alter for their needs.
• Help parks develop their own questions that they need to have answered.
• Parks want to see other’s success stories.
• Need strong, interdisciplinary info/data/conversations.
• An existing platform for sharing success stories is available (My Green
Parks) but people are not using it yet.
• Tie into interpretation/education—look at past stories.
• Incorporate climate change science as a tool for management
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Appendix E: Day 2: DSC small group facilitation
process, flipchart notes, and outcomes
Breakout Groups for Wednesday, February 6 - Climate Change, Cultural Resources, and Planning Workshop
GROUP 1

GROUP 2

GROUP 3

GROUP 4

Room 435/440

EQD Conference Room
(2nd floor)

DeVito Room (4th floor)

Fish Bowl
(inside the GRD offices)

Facilitator: Chris Church

Facilitator: Nancy Doucette

Facilitator: Jordan Hoaglund

Facilitator: Sarah Bodo

BJ Johnson

Allen Cooper

Ben Bobowski

Antoinette Jackson

Dael Davenport

Andrew Veech

Christine Landrum

Bruce Nash

Darcee Killpack

Brynn Bender

Ira Matt

Cat Hawkins Hoffman

Dave Conlin

Erin Dougherty

Eric Thuerk

Deirdre Gibson

Doug Parsons

Ivy Allen

Jennifer Stein

Don Weeks

Jeff Rasic

Kathy Tonnessen

Judy Bischoff

Erin Flanagan

Justin Henderson

Amanda Rutherford

Laura Pernice

Julie McGilvray

Lauren Meyer

Nell Conti

Mary Morrison

Mike Pisano

Margo Schwadron

Sonya Zajia

Michael Newland

Nida Shaheen

Michael Rees

Tom Olliff

Pam Benjamin

Rebecca Beavers

Steve DeGrush

Tracy Atkins

Roberta Young

Rebecca Cole-Will

Tamara Delaplane

Carrie Mardorf

Steve Whissen

Patrick Gregerson

Lucy Bambrey

Amanda Babson

Kelly Donahue
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The following text consists of raw flipchart notes from the breakout groups at
the workshop. Items denoted with an “**” were ranked as high priority by their
respective group.
Group 1 (facilitated by Chris Church)
• Parks need to know what assistance is available to them – make the
assistance accessible.**
• Parks need to be heard.**
• Our job is to help parks make the connections they need to address climate
change; mentor and guide.
• Need for regional climate change coordinators (tie to resource stewardship
strategies) to help focus parks, direct them to assistance and resources.
• There is a need for better data and information management.**
• Need better integration between cultural resource and natural resource
programs at the national and regional levels.
• Public outreach – convey how climate change affects them. Explain it in
a way they can understand, what does all the data mean? Close the gap
between NPS managers and public.
• Tools for planners – interface between available science/literature to inform
the process. Tailor to individual parks.
• Need more tools on how to address increasing collection storage,
coordination, etc.
• NPS “Yellow” page to bring key specialists together on issues.**
• Need national level messaging on climate change in NPS to compliment
park level interpretation.**
• Climate change summary reports for foundations – data management
challenges, need for communication between parks and program in their
development, need visuals to communicate, appropriate scale for all parks.
• Climate Change Response Program talking points for parks/region.
• Importance of maintaining knowledge base, communication channels, and
relationships as staff turns over.
• Many tools exist, but they are hard to wade through – need some sort of
clearinghouse approach.**
• Need to address issue of impairment vs. moving/changing desired
conditions that are influenced by climate change.**
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Group 2 (facilitated by Nancy Doucette)
Tools and Resources
• Risk screening tool.
-- In development.
-- Collaborative effort.
-- Asset management vulnerability and prioritize based on risk and likely
cultural resources.
-- Opportunity for this to lead to an assessment tool for cultural
resources, e.g., historic structures.
-- Weaknesses: piloted at the park level, not the asset level.
-- Transportation assets not geo-referenced to lend to risk assessment.
• Opportunity for a GIS overlay of climate change projections with cultural
resource data.**
-- Elevation data needed.
• Rapid ecological assessments – opportunity to draw from natural resources
to cultural resources.
• Biome (vegetation) shifts due to water deficit (Stephenson – Thoma NPS).**
-- A potential tool that could be applied to cultural landscapes and could
be helpful to tribes.
• Seasonal use of parks changing, but visitation not really expected to rise.
• Cultural landscapes are resilient; decisions needed about the level of human
management—interfere or not?
-- GIS layer is needed for cultural landscapes.
• Transportation and facility data beginning to be geospatially mapped.
• Vulnerability framework has a lot of value.
• Studies could be gathered on the effects of stressors on cultural resources (e.g.
fire on petroglyphs). Provide primary literature that feeds impact handbook.
• Promote awareness of cultural resource databases (cultural landscape
inventory, list of classified structures, Archeological Sites Management
System) as starting points.
• Reporting requirements for cultural landscape inventory have been
expanded.
• Kudos on impacts handbook! When will it be published? How will it be
promoted?**
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• National Park Service taking on the full range of cultural resources,
ethnographic more widely studied.
• Threats from human development (built environment, human action) very
compelling.
• Visual impacts to cultural landscapes from renewable energy missing.
• Visitors are highest source of emissions; this is somewhat in our control
and needs to be quantified at the park level. Need better tools with fewer
assumptions.
-- Collaborative visitor transportation survey could help inform (e.g.
visitor miles traveled).
Programmatic and Planning Issues
• Does the capital investment strategy address climate change? (yes)
• Need more policy guidance on cultural resources and climate change
(amendment to action plan).
• Does the American Council on Historic Preservation have any guidance on
cultural resources and climate change?
• Need for a clarification on products in development – briefing, messaging to
practitioners about what is coming. Make resources and key findings easy to
locate and access.**
-- Continue to drill down to implementation level.
• There are a variety of websites for resources—it would be very helpful to
have guidance on what is the best science available and a model or guidance
for applying the science.**
• A flow chart for where to go to find information would be helpful. For
example: “If this situation” then check x first, then y.**

58

IMR / DSC C limate C hange W orkshop • S ummary R eport

Group 3 (facilitated by Jordan Hoaglund)
• Integration of traditional knowledge in climate change adaptation.**
-- Redwoods National Park and traditional plant inventory.
-- Challenges: self-imposed barriers in parks.
-- Tribal liaison position in Climate Science Centers.
-- Connecting tribes to existing resources (i.e., Northern Arizona
University).
-- Idea: NPS tribal liaison “group” that builds relationships through
tribal consultation (“consultation” with a “little c”).
°° Working with tribal historic preservation officers.
°° Working with tribal colleges.
-- Idea: Empowering tribes to do surveys within traditional territories.
• Lacking knowledge on climate change impacts on cultural resources.
-- Can we reexamine the literature to identify new ways to assess
impacts? (i.e., Dr. Natero)
• Vulnerability of sites like Fort Jefferson. How much money can be put into
that?**
• NPS session at the American Institute for Conservation and the architectural
preservation group.
-- Association for Preservation Technology, Society for Historical
Archaeology, Society for American Archaeology, Society for Applied
Anthropology.
• New evaluation framework under section 110 to make “save” or “let it go”
decisions.**
-- Need guidelines to make the “value judgments.”
• Paradigms within cultural resources and natural resources—get past these
through relevant products.**
• Grassroots efforts to emphasize importance and directives from above doing
the same.
• Mike’s “Wiki” for climate change, cultural resources, and planning
documents.
-- Very little discussion outside of the National Park Service.
• “Preaching outside the choir.”**
-- Spreading the word outside of the National Park Service.
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-- Impacts on modern culture.
-- Impacts on international affairs.
-- Impacts on emergency managers.
-- Archeological evidence and agriculture.
-- Focus on what the local public is interested in.
• Idea: engage interpretation, legislative affairs.
• Idea: climate change communication strategy.**
-- Climate change modules with interpretation.
-- Proactive approach – parks don’t necessarily know what/how to
interpret.
-- Reaching kids.
°° Junior ranger booklet.
°° Teacher-ranger-teacher.
-- Connecting with climate reality project.
-- Integrating interpretation into building design.
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Group 4 (facilitated by Sarah Bodo)
Tools
• Ethnographic overview and assessment: as you go out to understand
communities, you can also ask how climate change can/should be
communicated.**
• Scalable tools: the right level of information given time and funding
constraints.**
• Political nature of communicating about climate change—may be useful to
refer specifically to climate change issues and events, instead of using the
words “climate change.” Also useful to give information on observed effects.
• GIS Interactive website—click on a park to link to Patrick Gonzalez’s
information, or other mapped data (temperature changes, other climate
data). Some of this exists now.
• Climate change scenario planning—fosters discussion amongst multiple
disciplines—“Does this matter?” (projected or observed changes).
Collaborative.
• Facility Management Software System as a tool—better geo-referenced data:
elevation data, event to prioritize which resources have data.**
-- Incident management team—not always coordinating or don’t
integrate cultural resources information. Because projects are
developed so quickly and climate change and cultural resources are
not being incorporated.
-- Events are often major funding opportunities.
-- Emergency funding should have criteria related to climate change.
• Servicewide inventory of cultural resources.
-- We have spatial data—and integrating into Facility Management
Software System and other public/other communication tools.
Programmatic and Planning Issues
• Bring examples to parks, etc. Resource stewardship strategy examples
that incorporate cultural resources well. For example, native peoples’
perspective/involvement. Both the input and ongoing relationship are
important.
• A lot of the tools are really good—finding them and knowing they exist can
be the problem. A simple way to find and organize the tools is key.
• Decision-making framework: What is acceptable at a particular location?
We can’t get to it all. Which adaptation options are allowable?**
• Showing what is real/observed is powerful.
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• When you open the question up to communities, can we go along with their
decision? Especially if it is to let it go?
• Decisions are often made politically (example: when a partner obtains
funds, etc.).
• Revisiting Leopold…going back to desired conditions—can/should we do
that?
• There could be many factors in the decision framework.
Opportunities for Collaboration
• Landscape Conservation Cooperatives / regional contacts / Cooperative
Ecosystem Study Units.
• Foundations documents—all parks.
• Social sciences are a great way to tie together natural resources and cultural
resources.
• Come together over a project like the Climate Change Communication
Strategy.
• NPS member on each Landscape Conservation Cooperative.
• Face-to-face meetings.
• Facility Management Software System.
• Project funding has been separated; moving to more integrated projects.
• Park planning in itself is collaborative.
• Calls/webinars, etc.
• VIP involvement (e.g., help with surveys).
• Sabbaticals.
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Appendix F: Climate Change Information
Quick Reference Guide
Internal NPS Climate Change Resources
• NPS Climate Change Response Program internal web page
http://www1.nrintra.nps.gov/climatechange
• Climate Change Planning internal web page
http://www1.nrintra.nps.gov/climatechange/planning.cfm
Climate Change Guidance and Information
• NPS Climate Change Response Program external site (including bioregional
talking points)
http://www.nature.nps.gov/climatechange/
• NPS Climate Change Response Strategy
http://www.nature.nps.gov/climatechange/docs/NPS_CCRS.pdf
• NPS Climate Friendly Parks Program (including Climate Leadership in
Parks [CLIP] Tool)
http://www.nps.gov/climatefriendlyparks
• CEQ Draft Guidance on Climate Change
http://www.whitehouse.gov/sites/default/files/microsites/ceq/20100218nepa-consideration-effects-ghg-draft-guidance.pdf
• EPA Climate Change website
http://www.epa.gov/climatechange
• NOAA Office of Ocean and Coastal Resource Management
http://coastalmanagement.noaa.gov/climate.html
• USGS Climate and Land-use Change
http://www.usgs.gov/global_change/
• U.S. Forest Service Climate Change Resource Center
http://www.fs.fed.us/ccrc
• U.S. Global Change Research Program
http://www.globalchange.gov
• Alaska Center for Climate Assessment and Policy
www.uaf.edu/accap/
• NPS Submerged Resources Center
http://www.nps.gov/submerged/
• National Climate Assessment
http://ncadac.globalchange.gov/
• NOAA Regional Integrated Science and Assessment Programs (RISA)
http://cpo.noaa.gov/ClimatePrograms/ClimateSocietalInteractionsCSI/
RISAProgram.aspx
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• DOI Climate Science Centers
http://www.doi.gov/csc/index.cfm
Climate Change Webinars, Calls, and Newsletters
• NPS Planner’s Chat
http://inpniscsfern2:7000/sites/WASO/PPFL/PSS/PC/default.aspx
• Climate and Culture Monthly Phone Call (contact Marcy Rockman: Marcia_
Rockman@nps.gov)
http://sharenrss/climatechange/cultural/default.aspx
• Climate Change Monthly Update (hosted by Leigh Welling, Climate Change
Response Program)
• Climate Change Webinars (hosted by John Morris, Alaska Regional Office)
• Climate and Health E-News: Raising Awareness about Climate Change and
Public Health in the Circumpolar North. Subscribe at
www.anthc.org/chs/ces/climate/listserv.cfm
Climate Change and Indigenous Peoples
• Intergovernmental Panel on Climate Change
http://www.ipcc.ch/
• Secretarial Order 3289: “Addressing the Impacts of Climate Change on
America’s Water, Land, and Other Natural and Cultural Resources”
http://www.wilderness.net/toolboxes/documents/climate/DOI%20-%20
SecOrder3289.pdf
• Tribal Climate Change Project
http://tribalclimate.uoregon.edu/network/
• Center for Climate and Health, Alaska Native Tribal Health Consortium
http://www.anthc.org/chs/ces/climate/
• Native American Rights Fund, Alaska Office. 801 B Street, Suite 401,
Anchorage, AK 99501. Phone: (907) 276-0680.
www.narf.org
Climate Change Adaptation Strategies and Frameworks
• Yale Framework
http://www.databasin.org/yale
• U.S. Climate Change Science Program Synthesis and Assessment Product 4.4
http://www.climatescience.gov/Library/sap/sap4-4/final-report/
• National Fish, Wildlife, and Plants Climate Adaptation Strategy
http://www.wildlifeadaptationstrategy.gov/
Climate Change and Planning
• Foundations for Planning and Management Climate Change Guidance
http://www1.nrintra.nps.gov/climatechange/foundationdocs.cfm
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• Climate Change Scenario Planning in Alaska
http://www.nps.gov/akso/nature/climate/scenario.cfm
• Scanning the Conservation Horizon (Vulnerability Assessments)
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-SmartConservation/Assessing-Vulnerability.aspx
Climate Change Partnerships
• Landscape Conservation Cooperatives
http://www.doi.gov/lcc/index.cfm
-- Great Northern Landscape Conservation Cooperative
http://greatnorthernlcc.org/
-- Southern Rockies Landscape Conservation Cooperative
http://www.doi.gov/lcc/Southern-Rockies.cfm
-- Gulf Coast Prairie Landscape Conservation Cooperative
http://gulfcoastprairielcc.org/
-- Desert Landscape Conservation Cooperative
http://www.doi.gov/lcc/Desert.cfm
-- Great Plains Landscape Conservation Cooperative
http://www.greatplainslcc.org/
-- Prairies, Plains, and Potholes Landscape Conservation Cooperative
http://www.plainsandprairiepotholeslcc.org/
-- Gulf Coastal Plains and Ozarks Landscape Conservation Cooperative
http://gcpolcc.org/
-- Great Basin Landscape Conservation Cooperative
http://www.doi.gov/lcc/Great-Basin.cfm
• DOI Climate Science Centers
http://www.doi.gov/csc/index.cfm
-- North Central Climate Science Center
http://www.doi.gov/csc/northcentral/index.cfm
-- South Central Climate Science Center
http://www.doi.gov/csc/southcentral/index.cfm
-- South West Climate Science Center
http://www.doi.gov/csc/southwest/index.cfm
• Western Water Assessment
http://wwa.colorado.edu/
Interpreting and Communicating Climate Change
• Climate Reality Project
http://climaterealityproject.org/
• Climate Adaptation Knowledge Exchange (CAKE)
http://www.cakex.org/
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Appendix G: Climate Change Adaptation
Strategies and Actions Crosswalk
(Thanks to Dr. Dave Theobald, Colorado State University, and Dr. Molly Cross,
Wildlife Conservation Society, for contributing to this crosswalk)
Three of the most prominent strategies to guide managers in determining options
for climate change adaptation are the Yale Framework (YF) (Yale Framework
2012), U.S. Climate Change Science Program Synthesis and Assessment Product
4.4 (SAP 4.4) (summarized in West et al. 2010) and the National Fish, Wildlife,
and Plants Climate Adaptation Strategy (FWP) (NFWPCAS 2012) merged. The
frameworks are particularly powerful when applied together—this crosswalk
will help managers understand adaptation options at different scales. The Yale
Framework was specifically constructed so that these adaptation approaches can
be applied across three separate scales of ecological organization: landscapes;
ecosystems; and species and populations. To assist land managers, this could be
reframed to consider four levels of action—at the watershed, unit, ecosystem, or
landscape scale. Thus the Yale Framework forms the foundation of this crosswalk,
with SAP 4.4 and FWP filling in action items and strategic gaps. With geographic
extent, planning goals and audience in mind, managers can use this crosswalk to
identify the types of strategies and actions that will conserve resources in a rapidly
changing climate. Working at the landscape scale, across ecosystems, and across
jurisdictional and political boundaries is critical given the scope of climate change
impacts (McKinney et al. 2010).
Adaptation options for cultural heritage resources are outlined in UNESCO (2007),
but focus on World Heritage-level resources. For the diverse cultural resources
under NPS stewardship, section 110 of the National Historic Preservation Act lays
out authorities and responsibilities to conduct inventories, and section 106 outlines
the consultation process as well as options such as monitoring and mitigating
that can be tailored to address impacts of climate change. NPS Climate Change
Cultural Resources Specialist Marcy Rockman is developing an adaptation strategy
framework for cultural resources.
The crosswalk is being prepared for publication; a summary of the eight key themes is
provided below to share some of the concepts that were discussed in the workshop.
1. Protect current patterns of biodiversity (YF). Identify current patterns
of biodiversity across landscapes and reduce stressors as a way to increase
the probability that key components of biodiversity (e.g., vulnerable species,
habitat cores, and high value ecological processes) persist or improve
into the future. Action items that could contribute to the success of this
concept include protecting key ecosystem features, reducing anthropogenic
stress, represent and replicate species within the ecosystem, and restore
compromised ecosystems (SAP 4.4). Other actions could include slowing
habitat loss and fragmentation, improve planning to slow anthropogenic
stresses, improve management of invasive species and pathogens, incorporate
climate change in to planning efforts, and develop and support the use of
improved inventory and decision support tools (FWP).
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2. Project future patterns of biodiversity (YF). Anticipate and protect
locations that will meet the habitat needs of biodiversity under future
conditions as species and habitats undergo shifts in their geographic ranges.
Action items that could contribute to the success of this concept include
identifying knowledge gaps and research priorities, including modeling and
species research. Additionally, supporting collaborative processes among
federal, state, and tribal resource managers and research scientists, and
engaging scientists and managers through a diverse set of for ums (e.g.,
Climate Science Centers, Landscape Conservation Cooperatives, joint
ventures, RISA teams, and national programs such as the U.S. Global Change
Research Program, National Climate Assessment, and National Science
Foundation) is essential to success (FWP).
3. Maintain ecological processes (YF). Consider the functional role of species
and the many ecological processes that are not species-specific. For example,
processes such as fire and flooding have strong biophysical components.
4. Maintain and restore ecological connectivity (YF). Identify where species
and habitat (habitats are likely to move in response to climate change)
movement takes place across the landscape; ensure that species will be able
to reach new locations that can support their populations as climate changes.
Action items that could contribute to the success of this concept include
identifying areas for an ecologically connected network of conservation
areas that are likely to be resilient to climate change, and conserve, restore,
and establish new ecological connections and mitigate barriers between
conservation areas to facilitate fish, wildlife, and plant migration and other
transitions caused by climate change (FWP).
5. Protect climate refugia (YF). Refugia are essentially safe havens on
the landscape that provide the diversity of habitats and stability needed
to promote persistence of biodiversity as regional biotic and abiotic
environmental conditions change. In essence, they are locations that
biodiversity can retreat to, persist in, and can potentially expand from under
changing climate.
6. Protect the ecological stage (enduring features)(YF). Identify and protect
the current variety of landscape topography, geology/soils, and associated
abiotic conditions (including temperature and moisture) needed to support
diversity of species that have different thermal, moisture, etc., requirements
for survival. Protecting key ecosystem features and structural characteristics
that support resilience of the overall ecosystem (SAP 4.4).
7. Assisted Relocation (SAP 4.4). Human-facilitated transplantation of
organisms from one location to another in order to bypass a barrier.
8. NO ACTION (added by Tom in response to comments from park managers).
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Appendix H: Providing Climate Change
Science and Tools to Parks
Downscaled Models for Historical and Projected Climate
NPS climate change scientist Dr. Patrick Gonzalez of the Climate Change Response
Program is collaborating with the University of Wisconsin Center for Climatic
Research to provide spatial data on historical and projected climate for all national
parks at finer spatial scales than currently available. This project will: 1) spatially
analyze historical and projected climate trends for the United States, 2) characterize
uncertainties of historical climate data and projections, and 3) produce a consistent
set of climate information at an appropriate spatial scale that every national
park can use for vulnerability analyses, resource management planning, and
development of climate change adaptation measures. Reports of climate change
trends and ecological impacts at coarse spatial resolution are already available for
numerous parks on ShareNRSS, the NPS SharePoint site for natural resources, at
http://sharenrss/climatechange/Planning /Climate%20Change%20Science%20
for%20Parks. These reports primarily support the integration of climate change
information into NPS foundation statements. Parks with reports include Bent’s Old
Fort, Capulin Volcano, Rocky Mountain, Bryce Canyon, Yellowstone, and others.
See figures 1-3 for examples of the results in these reports. The data downscaled
to finer spatial resolution are scheduled for completion in late 2013. Products will
include geographic information system (GIS) spatial data files posted to NPScape
(the NPS data web site), information by park (text, tables, time-series graphs, key
maps), and peer-reviewed scientific publications.
The Third Draft National Climate Assessment (NCA) is being conducted under the
auspices of the Global Change Research Act of 1990. The Global Change Research
Act requires a report to the president and Congress every four years that integrates,
evaluates, and interprets the findings of the U.S. Global Change Research Program;
analyzes the effects of global change on the natural environment, agriculture,
energy production and use, land and water resources, transportation, human
health and welfare, human social systems, and biological diversity; and analyzes
current trends in global change, both human-induced and natural, and projects
major trends for the subsequent 25 to 100 years. The draft of the Third NCA Report
was released for expert review and public comment in early 2013 (review period:
1/14/13 – 4/12/13). The assessment focuses in-depth analysis on eight regions of
the U.S, including the Great Plains and the Southwest—which cover the entire
Intermountain Region (http://www.globalchange.gov/what-we-do/assessment).
USGS researcher Steve Hostetler provides provides visualization and access to
global and regional (downscaled) climate data, figures and other information
associated with his climate change research publications. His team is currently
serving fine scale present and future climate data obtained from dynamical and
statistical downscaling efforts. The dynamically downscaled climate simulations
were conducted with the regional climate model RegCM3 which is a highresolution atmospheric model coupled with a physically based model of surface
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processes (Biosphere Atmosphere Transfer Scheme, BATS). They prescribed
atmospheric composition in the RegCM3 simulations to match the 20th century
and A2 scenario time series that were developed for the IPCC AR4 (IPCC 2007a)
and used in the driving global climate models. They downscaled three global
climate model simulations to provide a range of possible climate sensitivities and
downscaled National Center for Environmental Prediction reanalysis to evaluate
model performance relative to observations and to provide a basis for biascorrecting the three other control. These projections are available at http://regclim.
coas.oregonstate.edu/.
Universities, government agencies, and partnerships like the Climate Science
Centers are developing downscaled climate projections that are ecosystem
or region-specific. An example is the University of Washington Climate
Impacts Group’s (CIG) Climate Primer for the northern Rockies http://www.
greateryellowstonescience.org /download_product/3794/0. The complete set of
CIG data which covers the northwest, including the IMR states of Montana and
Wyoming, are available at http://ecoshare.info/.

Vulnerability Assessments
Under the Climate Change Action Plan, the NPS will “assess vulnerability of
park resources and ecosystems, using the Servicewide Comprehensive Call and
partnerships to conduct assessments.” Several NPS-sponsored vulnerability
assessments are under way or have been completed, including an eight-park pika
vulnerability assessment; vulnerability assessments for Badlands National Park
and the Southern Sierra Mangers’ Group (related primarily to wildland fire). A
complete list is available on the Climate Change Intranet site.
The Climate Change Response Program has developed a series of regional “talking
points” documents primarily intended to provide park and refuge area managers
and staff with accessible, up-to-date information about climate change and climate
change impacts to the resources they protect. There are numerous regions covered
by these documents, including three that cover most of the Intermountain Region:
Great Plains, Arid Lands, and Western Mountains http://www.nature.nps.gov/
climatechange/resources.cfm.
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The NPS I&M Network and the Greater Yellowstone Coordinating Committee
developed documents that address climate change and resource vulnerability in the
high elevation parks region (Colorado, Wyoming, Montana, Idaho, Washington,
and Oregon). These documents include:
McWethy, D.B., S.T. Gray, P.E. Higuera, J.S. Littell, G.T. Pederson, A.J. Ray, and C.
Whitlock
2010
“Climate and terrestrial ecosystem change in the U.S. Rocky
Mountains and Upper Columbia Basin: Historic and future
perspectives for resource management.” Natural Resource
Report NPS/GRYN/NRR-2010/260. National Park Service,
Fort Collins, Colorado. 79 p. http://fedgycc.org/documents /
McWethy_et_al_2010_NPS_NRR260_Climate_Terrestrial_Change_
RockyMtns_UprColBasin.pdf
Ashton, I. W.
2010

“Observed and Projected Ecological Response to Climate Change
in the Rocky Mountains and Upper Columbia Basin: A Synthesis
of Current Scientific Literature.” Natural Resource Report NPS/
ROMN/NRR—2010/220. National Park Service, Fort Collins,
Colorado. http://fedgycc.org/documents /NRR_Ecological_
Synthesis_FINAL_high.pdf

Park partners are a primary source of vulnerability assessments for NPS managers.
Some examples include:
• The Bureau of Land Management is conducting rapid ecoregional
assessments (REAs)—coarse-grained vulnerability assessments—
throughout the west, including the Northwestern Great Plains, the Middle
Rockies, the Wyoming Basin, and Colorado Plateau (http://www.blm.gov/
wo/st/en/prog/more/Landscape_Approach/reas.html).
• The U.S. Fish and Wildlife Service is sponsoring a sage-grouse vulnerability
assessment across the range of sage-grouse, a territory that includes parts of
four Landscape Conservation Cooperatives.
• The NASA-funded, NPS-supported Landscape Climate Change
Vulnerability Project, led out of Montana State University, is conducting
coarse-grained vulnerability assessments across the northern Rockies
on five ecological systems (five-needle pine, sage steppe, low-elevation
woodlands, subalpine boreal forest, and lodgepole pine) in addition to a
fine-grained assessment of whitebark pine in the Greater Yellowstone Area
(http://www.montana.edu/lccvp/).
• In 2011, the Bureau of Reclamation released a report—Managing Water
in the West—that assesses climate change risks and how these risks could
impact water operations, hydropower, flood control, and fish and wildlife
in the western United States. The report to Congress represents the first
consistent and coordinated assessment of risks to future water supplies
across eight major reclamation river basins, including the Colorado, Rio
Grande and Missouri river basins (http://www.usbr.gov/climate/).
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U.S. Forest Service researcher Dan Isaak, is leading a collaborative
project by the U.S. Forest Service, the National Oceanic and Atmospheric
Administration, Commonwealth Scientific Research and Industrial
Organization, Trout Unlimited, and the U.S. Geological Survey funded by
the Great Northern Landscape Conservation Cooperative to address the
issues associated with stream temperature monitoring and the effects of
climate change. The project is developing a comprehensive, interagency
stream temperature database across a five state area in the northwest.
Within this area, hundreds of aquatic professionals from more than 60
federal, state, tribal, and private resource organizations have contributed
data to the new NorWeST (Northwest Stream Temp) temperature database,
which contains more than 45 million hourly temperature recordings and
more than 45,000 summers of monitoring effort at morethan 15,000 unique
stream sites. The project will use NorWeST data to develop accurate stream
temperature models, which will then be used to develop a consistent set of
historic and future temperature scenarios for all 350,000 stream kilometers
across the project area (http://www.fs.fed.us/rm/boise/AWAE/projects/
NorWeST.html).



The Interagency Land Managers’ Adaptation Group, led by U.S. Forest
Service Climate Change Coordinator Dave Cleeves, is building a database
so that land managers can discover and access completed or in-progress
vulnerability assessments.
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Appendix I: Climate Change Impacts to
Cultural Resources
This graphic was developed by Marcy Rockman, Climate Change Adaptation
Coordinator for Cultural Resources, to summarize climate change related impacts
to cultural resources.

Impact

Env. Forces

CR Affected

Rate

Submersion

SLR

AS, B/S, CL, E

Trend

Erosion

SLR, Storm surges

AS, B/S, CL, E

Event, Trend

Inundation

SLR, Storm surges, Flooding

All

Event

Saturation

SLR (rising water tables)

1st: AS, B/S, CL, E
2nd: MC

Trend

Deterioration

Precip. var.
Temp. var.
Wind var.

AS, B/S, CL, E
AS, B/S, CL, E
AS, B/S, CL, E?

Trend/event
Trend/event
Event/trend

Dissolution

Temp. increase (permafrost)
Ocean acidification

AS, B/S, CL, E
AS (terrest.., underw.?)

Trend
Trend

Destruction

Flooding
Storm (rain/wind)

All
All

Event
Event

Oxidation

Increase atmospheric moisture

B/S

Trend

Depletion

Ecosystem changes due to human
development

AS, B/S, CL, E

Event, Trend

Conflagration

Fire
(Drought)
(Temp. extremes +/- Insect effects)

All

Event

Dessication

Temp. extremes
Drought

AS, B/S, CL, E
AS, B/S, CL, E

Event (trend?)
Long event

Invasion

Invasive species
Mold

AS, BS, CL, E, MC
BS, MC

Trend
Event

Disruption

Loss of species
Loss of access
Looting

E
E
AS

Trend/event
Event/trend
Event

Key: SLR=sea level rise, AS=archaeological sites, B/S=buildings and structures, CL=cultural landscapes, E=ethnographic
resources, MC=museum collections. This table incorporates data from World Heritage Center (2006) “Predicting the Effects of
v. 4.18.13
Climate Change on World Heritage” and NPS field observations.
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Appendix J: Glossary
Adaptation: Adjustment in natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities. Various types of adaptation can be distinguished,
including anticipatory, autonomous, and planned adaptation.
Adaptive capacity (human systems): The capacity of human actors, both
individuals and groups, to respond to, create, and shape variability and change in
the state of the system (Chapin et al. 2009).
Adaptive capacity (natural systems): The ability of a system to adjust to climate
change (including climate variability and extremes) to moderate potential damages,
to take advantage of opportunities, or to cope with the consequences (from Glick et
al. 2011).
Adaptive management: A systematic approach for improving resource
management by learning from management outcomes.
Archeological resources: Archeological resources are the physical evidences
of past human activity, including evidences of the effects of that activity on the
environment, and records documenting the scientific analysis of this evidence.
BioBlitz: A BioBlitz is a 24-hour event in which teams of volunteer scientists,
families, students, teachers, and other community members work together to
find and identify as many species of plants, animals, microbes, fungi, and other
organisms as possible. The National Geographic Society is helping conduct a
BioBlitz in a different national park each year during the decade leading up to the
U.S. National Park Service centennial in 2016. The 2013 BioBlitz was held in Jean
Lafitte National Historic Park and Preserve, May 17 and 18.
Climate change: Climate change refers to any change in climate over time, whether
due to natural variability or as a result of human activity. This usage differs from
that in the United Nations Framework Convention on Climate Change, which
defines climate change as, “a change of climate which is attributed directly or
indirectly to human activity that alters the composition of the global atmosphere
and which is in addition to natural climate variability observed over comparable
time periods.”
Climate change adaptation: Climate change adaptation for natural systems is
a management strategy that involves identifying, preparing for, and responding
to expected climate changes in order to promote ecological resilience, maintain
ecological function, and provide the necessary elements to support biodiversity and
sustainable ecosystem services.
Climate model: A quantitative way of representing the interactions of the
atmosphere, oceans, land surface, and ice. Models can range from relatively simple
to quite comprehensive.
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Climate Science Center: A USGS-university partnership that will deliver basic
climate change impact science to Landscape Conservation Cooperatives within
their respective regions, including physical and biological research, ecological
forecasting, and multiscale modeling.
Conservation target: Species, ecosystems, ecological processes, and cultural
resources that the parks identify as high priority for management.
Cultural landscape: A geographic area, including both natural and cultural
resources, associated with a historic event, activity, or person.
Cultural resources: The material evidence of past human activity. Cultural
resources may include human-associated objects, features, structures, museum
collections, archaeological sites, landscapes, and traditional cultural properties.
Cultural resources may also include intangible heritage such as language, skills,
ritual observations, and other forms of traditional knowledge. The National
Park Service recognizes five categories of cultural resources: archeology, cultural
landscapes, ethnographic resources, structures, and museum collections.
Ethnographic resources: Traditional park sites, structures, objects, landscapes
and natural resources, defined as significant to the present way of life of a group
of people.
Historic Structure: A historic structure is “a constructed work . . . consciously
created to serve some human activity.”
Intergovernmental Panel on Climate Change: The Intergovernmental Panel
on Climate Change is the leading body for the assessment of climate change,
established by the United Nations Environment Programme and the World
Meteorological Organization. It is a scientific body that reviews and assesses
the most recent scientific, technical and socioeconomic information produced
worldwide relevant to climate change. It is an intergovernmental body and
thousands of scientists from all over the world contribute to the work of the
Intergovernmental Panel on Climate Change on a voluntary basis. By participating
in the review process and endorsing the IPCC reports, governments acknowledge
the authority of their scientific content.
Landscape Conservation Cooperatives: Landscape Conservation Cooperatives
are management-science partnerships that inform integrated resource management
actions addressing climate change and other stressors within and across landscapes.
Mitigation: An anthropogenic intervention to reduce the anthropogenic forcing
of the climate system; it includes strategies to reduce greenhouse gas sources and
emissions and enhancing greenhouse gas sinks.
Museum Collections: Objects, specimens, and archival and manuscript collections
provide valuable information processes, events, and interactions among people and
the environment. Natural and cultural objects and their associated records provide
baseline data, serving as scientific and historical documentation of the park’s
resources and purpose.
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Refugia: Physical environments that are less affected by climate change than other
areas (e.g., due to local conditions, geographic location, etc.) and are thus a refuge
from climate change for organisms.
Resilience: The ability of a social or ecological system to absorb disturbances while
retaining the same basic structure and ways of functioning, the capacity for selforganization, and the capacity to adapt to stress and change.
Scenario: A plausible and often simplified description of how the future may
develop based on a coherent and internally consistent set of assumptions about
driving forces and key relationships. Scenarios may be derived from projections,
but are often based on additional information from other sources, sometimes
combined with a narrative storyline.
Scenario Planning: Scenario planning is a vehicle for taking an imaginative look
into the future by creating stories about several equally plausible futures. The
purpose of scenario planning is to make strategic decisions that will be sound for
all plausible futures. Scenarios are not predictions, and the end result is not an
accurate picture of tomorrow, but they can result in better decisions for the future.
Vulnerability: Vulnerability is the degree to which a system is susceptible to, and
unable to cope with, adverse effects of climate change, including climate variability
and extremes. Vulnerability is a function of the character, magnitude, and rate of
climate change and variation to which a system is exposed, its sensitivity, and its
adaptive capacity.
Vulnerability assessment: A key tool for carrying out adaptation planning,
and informing the development and implementation of climate-smart resource
management practices.
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